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Table 1. Names, abbrevlatlons, Ecoclass codes and general geographic  locatlons  of the Western
Hemlock Zone Plant Assoclatlons of the Glfford Plnchot National Forest.

RANT ASSOCIATION SCIENTIFIC NAME N(BREVIATION ECO(LASS GECGRAFWIC  LDCATION
MOE

Wet Groupr

Western hemlock/ Tsugs heterophylla/
Skunk-cabbage Lyrlchltua  wnericanum

Uestern hemlock/
Lsdyfrn

Tsuga heterophyllsl
Athyrlua flilx-femlns

Western hemlock/
Dwll'r Club/ Srordfan

Tsuga heterophylla/Oplopanex
horrtdun/Polystlchua  nunltum

Holsi groupr

Western hemlock/
Srordtm-oregon Oxal  1 s

Western hemlock/ Alaska
huckleberry/Oregon oxel  Is

Tsugs heterophylla/Polystlchum
munl  tum-Oxal  lo orsgsn*

Tsuga heterophyllal Vacclnlum
slsskaense/Oxalls  orsgane

Western hemlock/
CaolUcl-t  fomlflasr

Tsuga heterophylla/
Tlar~lls trlfollata

Western hemlock/
Swordfern

Tsuga helerophyl  la/
Polystlchun  munltum

MeSlC group8

Western hemlock/Drarf
Oregon grepe/Srordfwn

Tsuga heterophyl I a/Berberl  s
nervosa/Polystlchum  munltum

TSHE/LYAH

TSHE/ATF I

TSHE/Of+iD/WW

TSHE/WW-OXOR

TSHE/VAAL/OXOR

TStWTllR

TSIIE/rnMJ

TSHE/BENE/POW

CHMI-21

MF4-21

MSS-24

MFI-24

cHS6-13

MFZ-22

WFI-25

MSI-26

saturated rites.
GP and W NF's

very lwlst SItas,
rest and north ends of GP

very moist sites,  especial  IY
rest side of GP NF

mist  sites,  mostly law
eievations, GP and )H NF's

western edge of GP and
mld elov of Bull  Run, W NF

molrt sltss,  hlgher elev
TSHE zbn..  rest side of GP NF

moist sites,  lcuer  slopes
rldespreadf GP type

very rldespresd, q eslc sties
GP and Mi NF's



RANT ASSOCIATION SCIENTIFIC NAM ABBREVIATION EmaASS GECGRAFYIC  LOCATION
CODE

rnslc  group (co"t.1,

Western hemlock/ Alaska Tsugo heterophylla/Vaccl"lun
huckleberry/dogrmd  bunchberry alarksense/Cornus  canadensls

Western hemlock/ Ainska Tsuga heteraphylla/Vscclnium
huckIeberrV.Salal alaskaense.Gaultherla  shsllon

Western hemlock/
vanlllbleaf

Tsuga heterophVllo/
Achlys trlphylls

Western hemlock/
Ovarf  Oregon grapa

Western hemlock/ Dwarf
Orego" grape-salal

Tsugs hetsrophylla/
Berbarlr "ervosa

Tsuga heterophylls/Rerberls
"ervosa-GsuItherla  shallon

Dry groupi

Westw" hemlock/ Salal Tsuga heterophylis/
Gsultherls shsllon

Western haniock/ Dogrood/
va"lllblesf

Tsuga beteraphylla/Cornus
"uttslIli/khlys  trlphyiia

Western hemlock-Douglss-fir/
Ocaansprsy

Tsuga heterophyilbPseudotsuga
me"zlesll/Holodlscus  discolor

Western hemlock-Couglsr.-fir-
Msdrone

Tsuga heterophyll&Pseudotsugs
menzlesll-Arbutus  menzlesll

TSt!E/VAAL/COCA

TSHE/VAAl-GASH

TSHE/ACTR

TSHEBENE

TSHEBENE-GASH

TSHE/GASH

TSHE/CONU/ACTR

TSHE-PSHE/KKII

TSHE-PSK-ARRK

aisd-15

a m - 1 4

CHFZ-ZI

CHSI-25

MSI-27

CHSI-.a

msz-24

MQ-I2

cncz-I3

higher elevations of TSHE zone
GP and f4l NF's

klgher elevations of TSHE zone
GP and M, NF's

rldespread throughout TSHE
zone,  GP and f4i NF's

hlgker elevations of TSHE zone
upper sloper, GP and  f# NF's

rldespread but more on east GP
ridges and upper slopes

more on east TSHE zone.
ridges and upper slopes

southern GP NF, south slopes
lower  slevstlons

ridges,  S slopes, SE GP TSHE
zone,  cliffs on m NF

rock outcrops, especially
above Calltz River Valley



Plant Associations A mountain ecosystem is a mosaic of different environments,

as Indicators of

Environment

each having its  own unique physical and biotic
characteristics. Plant communities that occupy these
different sites are a function of the land's topography,
geology, climate, herbivorous animals and those which
disperse seeds, pathogens, and the habitat requirements of
the plants avallabie  to vegetate the land.

In a sense, the environment  acts as a screen (Illustrated
in Fig. 1) to prevent reproductive success of species
unsuited  to a given sfte. in a typical stream drainage for
instance, seed from a wide variety of plants makes up the
"seed  rain" that falls on a given piece  of ground. In
extremely hot, cold, wet, dry or nutrient-poor sites, only
those species that can tolerate such condltlons survive to
reproduce themselves. On the other hand, where more
moderate condltlons prevail, a larger number of species Is
able to reproduce, and competltlve  ability becwnes  more
important in determining which species eventually beccme
dominant.

Fig 1. Only species  sulted to extreme conditions  survive
and reproduce in environments at the ends of moisture and
temperature gradients.
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An ext remely  impor tant  concept  fo l  lows fran th is  percept lon
o f  the  env i ronment  as  a  sc reen  to  reproductive  success :
Areas vlth  an equivalent envirorment  VIII,  In general,
eventually support roughly the same coplbinatlon of plant
species. A coral  lary  concept Is that the group of species
that eventually becams  daninant on a site acts both as an
indicatw  of enviromenial  conditions,  and as a e
m different si tes to each other.  For  these
reasons, p lan t  assoc ia t ions  can  be  seen  as  one  impor tan t
t o o l  i n  t h e  p r e d i c t i o n  a n d  c o n t r o l  o f  e f f e c t s  o f  f o r e s t
management  ac t iv i t ies .

Association It’s  fa i r l y  easy  to  see tha t  p lan t  asscciatlons  have
boundar ies  in  space, s ince  so i l  charac ter is t i cs ,  topography

Boundaries: and c l imate  vary  across  the  landscape. In  most  fo res ted
areas  boundar ies  be tween a reas  hav ing  d l f fe ren t  p lan t

In Space and Time associations  a re  qu i te  g radua l ,  because  environnental
cond i t ions  change slowly  over  a  re la t i ve ly  long distance.
This often makes mapping dlstfnct  lines  between communities
virtually  imposs ib le . Th is  “contlnuumk  na tu re  o f
vegeta t ion  on  the  wes t  s lope  o f  the  Cascades  must  be
recogn ized  by  anyone t ry ing  to  use  this  gu ide . There are
many s tands  where  the  vegetation  Is  t rans i t iona l  between
two or  more  p lan t  associations. and a judgment must be made
as to  which descr~lptlon  f  I ts  best . These sites may be
t rea ted by  mix ing  the  management  recommendations  o f  the
d l f fe ren t  types .

I t  i s  a lso t rue that  p lant  ccmmunitles  have  boundar les  in
time. Groups  o f  d l f fe ren t  p lan t  spec ies  succeed  each  o ther
over ttme on a par,tlcul  ar piece of ground because the
phys ica l  and b io log ica l  conditions  o f  the  land  change
temporal ly  as wel I as spatial  ly.

F o r  example,ln  managed  fo res ts  the re  a re  many
d l f fe ren t -aged  communltles  o f  he rbs  and  sh rubs  giving  way
to  new s tands  o f  t rees . As  a  young s tand  o f  t rees  g rows,
the ground surface beccmes  Increasingly  shaded and many
I lght-loving  species  are  e l im inated frcm the  p lan t
communi ty  because  they  cannot  perpe tua te  themse lves .

As  th ls  deve lopment  o f  vegeta t ion  In  a  d is tu rbed area
progresses, e v e n t u a l l y  t h e  species  ccmposltlon  s t a b i l i z e s
Into a ccemunlty  tha t  reproduces  I t se l f ,  ra ther  than  be ing
rep laced  by  sane th ing  e lse . Th is  ultimate  communi ty ,  which
p r e v a i l s  u n l e s s  It Is d i s t u r b e d  a g a i n ,  i s  c a l l e d  t h e  zUmax
B or wac+~,  and the  p rocess  o f



cccmunlty  I s  r e a c h e d  I s  c a l l e d  m.  T h e  p l a n t
.ccmmunltles  tha t  p recede  the  c l  lmax  assoc la t lon  are  ca l led
0. Some  readers  may  be  famlllar  wi th  the  te rm

-.It Is  used to  re fer  to  the ccmblnatlon  o f  a
p lan t  assoc la t lon  and  the  physlcal/cllmatic  habi tat  In
w h i c h  I t  o c c u r s  (Pflster  e t  a l .  1 9 7 7 ) . A m Is the  area
wlthln  which a  particular  t ree  spec ies  1s the  s tand
dominant  in  the c l imax p lant  ccmmunlty.  For  example ,  the
Western Hemlock Zone encompasses forests where western
hemlock  wou ld  eventua l ly  dominate  the  overs tory  (assuming
no  disturbance  takes  p lace) . Fores ts  tha t  today  have
Douglas- f i r  In  the overs tory  w l th  western  hemlock In  the
unders to ry  a re  cons ide red  to  be  withln  the Western  Hemlock
Zone because the  Doug las- f i r  I s  no t  reproduc ing  i t se l f .
while  western  hemlock Is.

P lan t  assoc la t lons  fo r  fo res ted  areas  must  lnltlally  be
Ident i f ied In  mature s tands,  since  that  Is  where the
vegetatlon has more or I ess stab I I Ized. In many cases,
however ,  the  c l  lmax p lan t  assoc la t lon  fo r  ear l  ler  se ra l
s tages  can  be  in fe r red  f rom the  p resence  o f  Ind ica to r
p l a n t s . By th ls  means,  envlronmental  ly  equivalent  a reas
can be ldentlfled even though they may be at different
p laces  on  the  successlonal  rou te .  Converse ly ,  the
ccmpositlon  o f  se ra l  s tages  can  o f ten  be  p red ic ted  from the
c l imax p lant  assoc la t lon,  making It possible  to  know
whether  undesirable  species  a re  Ilkely  to  be  p resen t
fo l lowing d is turbance.

T h e  complex  o f  assoc ia t ions  or  communltles  tha t  occur
w i th in  a  zone can be  re fe r red  to  as  a  u. Often we use
the  te rms zone and  m Interchangeab ly ,  though nserlesn
describes  a  g roup  o f  sssoclatlons  and  “zone”  the  land  on
which  the  assoc la t lons  occur . A  s i m i l a r  relatlonshlp
exis ts  between the terms whabltat  type”  and  “p lan t
assoclatlonh  as ex is ts  between “zone” and  wseriesn.

yegetatlon  zones  are  o f  In te res t  because they  genera l l y
rep resen t  maJor  la rge-sca le  cllmatlc  d i f fe rences  within  a
region. A dlscusslon  o f  the  fo res t  zones  found  on  the
Gl f fo rd  Plnchot  Nat iona l  Fores t  Is  p resented In  Chapter  3
o f  this  gu ide .

ln te rg rada t ton  among assoc la t lons  ismost  p ronounced  In  the
transltlon  area  be tween the  fo res t  zones  (I.e..  Wes te rn
Hemlock Zone/  Paclflc  S i lver  F i r  Zone t rans i t ion) .  We do
no t  describe  separa te  transitloo  zones,  as  do  sane
au thors . T h e  slmpl  IcIty  o f  our  sys tem requires  flexlbll  lty
by  users  work lng  in  the  t rans l t lon  a rea  be tween fo res t
zones.



Methods T h e  classification  is  based on  a  re la t i ve ly  s tandard
vegeta t ion  ana lys is  proceaure  o f  our  s tudy  p lo ts
es tab l i shed th roughout  the  G i f fo rd  P inchot  Nat lona l
Fores t . Our  sampl ing  scheme invo lves  se lec t ing  und is tu rbed
s tands  wh ich  inc lude the  na tura l  vegeta t ion  var ia t ion  found
wlthln  the Western Hemlcck  Zone. These  p lo ts  a re  in  s tands
pre fe rab ly  a t  l eas t  60  years  o ld  so  the  unders to ry
vege ta t ion  has  had  scme  t ime in  which to beccme  es tab l i shed
a n d  r e f l e c t  t h e  f u t u r e  p o t e n t i a l  o f  t h e  s i t e . We meas ur?d
percent  cover  o f  a l l  vascu lar  p lan t  spec ies  w i th in  500 m
p l o t s . We a lso  co t  lected  deta i led  in format ion  on t imber ,
so i l s  and w i ld l i fe  fea tures  o f  the  p lo t  a rea;  techn iques
fo r  each  a re  ment ioned  separa te ly  in  Chap te r  2 .  F igu re  2
displays  t h e  d i s t r i b u t i o n  o f  o u r  p l o t s . Appendix  1
p rov ides  a  de ta i led  b reakdown o f  p lo ts  in  each  assoc ia t ion
by Ranger Districts,  township and range.

T h e  asscclatloo  c lass i f ica t ion is  the resu l t  o f  a dynamic
in te rac t ion  be tween sub jec t ive  and ob jec t ive  multlvariete
statlstlcal  p rocedures . W e  t e s t e d  i n i t i a l  p l o t  o r d e r i n g
resu l ts  (Volland  and  Connelly  1978)  w i th  resu l ts  f rom
detrended correspondance  anal ys i s (DECORANA)  (Gauch  1977
p lus  supp lements ;  Gauch 1982) .  Two-s tep  ind ica to r  spec ies
ana lys is  (TWINSPAN)  was used to  examine the classif  icatlon
va lue  o f  va r ious  spec ies  and  p lo t  g roups . Resu l ts  were
checked  to  t -e -o rder  the  sub jec t i ve  association  group ings .
Old-growth  p lo ts  were  more  heav i ly  we igh ted as  they  bet te r
re f lec t  the  eventua l  floristic  compos i t ion  which def ine
assoc ia t ions . Pre l iminary  keys were f ie ld- tes ted and the
f lnal  classif  ication  modif  ied. We careful ly  compared final
a s s o c i a t i o n  c l a s s i f i c a t i o n s  o f  d i f f e r e n t  N a t l o n a l  F o r e s t s .
N ine assoc ia t ions  were ident ica l  be tween the Gi f fo rd
P inchot  and Mt .  Hood Nat iona l  Fores ts ,  so  combined da ta  a re
presen ted  fo r  these  types  (see  Ha l  verson  e t  a l .  1986) .
These  assoc ia t ions  (2 o f  wh ich  are  very  unccmmon on  the
G.P.)  are  l i s ted in  Appendix  3 .
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Flgure  2 . western  Hemlock  Zone plot locations con  the Glfford Plnchot National
Forest
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Uses of Plant The under l y ing  va lue  o f  p lan t  association  gu ides  is  tha t ,
because  p lan t  assoc ia t ions  a re  indicators  of  the i r

Associations in environment,  they  a l  low one to  make in fe rences  about  a  w ide
range o f  ecosys tem fac to rs  ( i .e . ,  mo is tu re ,  tempera ture ,

Forest Management solI  a n d  h y d r o l o g i c  condition,  w i l d l i f e ,  e t c . ) . T h e
asscciatlon  concept  he lps  reduce complex  vegeta t ion
pa t te rns  to  an  unders tandab le  and  lmanagable  se t  o f  types .
Th ls  he lps  users  to  more  eas i l y  “read” the  landscape ,  and
ccmmunicate  tha t  In fo rmat ion  to  o thers  in  an  organ ized
fash ion .

Th is  assoc ia t ion  c lass i f i ca t ion  shou ld  be w ide ly  used on
the  Fores t . Engineers can use plant associations  to locate
h igh  water  tab le  a reas . Recreation  p lanners  can  loca te
camps i tes  in  p lan t  assoc ia t ions  tha t  qu ick ly  recover  f rom
tramp1  ing and res is t  so i l  compact ion . Sllviculturists  can
use them to  he lp  dec ide  where  shelterwood  harves t  ra the r
than  clearcuttlng  wi  I  I  p roduce the best  resu l ts .  where
severe  b rush  compet i t ion  may fo l low broadcas t  burn ing ,  o r
where  co ld - to le ran t  species  shou ld  be  used in
r e f o r e s t a t l o n . P l a n t  a s s o c i a t i o n s  differ I n  t h e i r  a b i l i t y
to  p rov ide  fo rage and h id ing  cover  fo r  w i ld l i fe ,  an
important consideration  In managing big game. S a n e
assoc ia t ions  may be  par t i cu la r l y  p rone to  deve lopment  o f
damage through dlsease or wlndthrow. Fuels managers can
in‘er s i te  mo is tu re  g rad ien ts  use fu l  to  a rea  fue l
management plans.

A t  a  b roader  leve l , p lan t  assoc ia t ions  provide  a f ramework
fo r  s to r ing  and  re t r iev ing  data on  response  o f  d i f fe ren t
k inds o f  s i tes  to  different fo rms o f  management ,  and  fo r
app ly ing  research  resu l ts  cr recommendations  to  ac tua l  land
areas. As  our  knowledge about  p lan t  assoc ia t ions
increases ,  the i r  va lue  as  tcols  fo r  management  wil I
i nc rease  as  wet I. The  pa t te rns  o f  associations  we see in
na tu re  a re  the  resu l t  o f  the  year - in  and  year -ou t  s t rugg le
o f  p lan ts  w i th  the i r  env i ronment ,  respond ing  to  fa r  more
phys ica l  and  b io log ica l  var iab les  than  we cou ld  ever  hope
to accurate1 y measure. A n d  i t  i s  j u s t  t h i s  r e s o u r c e  ( t h e
vegeta t ion)  tha t  we,  as  land  managers ,  a re  la rge ly
in te res ted  in ,  bo th  fo r  i t s  own mer i ts  and i ts  enormous
ef fec ts  on  most  o ther  va lued  attrlbutes  o f  a  Natlonal
Fores t .



OVERVIEW OF THE The dominan t  envIronmental  fea tures  wh ich  a f fec t  the

ASSOCIATIONS
dlstributlon  and  appearance  o f  p lan t  assoclatlons  In the
wes te rn  Cascades  a re  effective mois tu re  and  tempera tu re .
F igure  3  d isp lays  an Idea l ized interpretation  o f  the
distrlbutlon  o f  t h e  p l a n t  assoclatlons  described  I n  t h i s
guide  a long tempera ture  and e f fec t i ve  mois tu re  axes .
Tempera tu re  is  l a rge ly  a  func t ion  o f  e leva t ion ,  bu t
topograph ic  posltlon  relative  to  co ld  a i r  d ra lnages  can
a lso be Impor tant . Effective mois tu re  measures  the
re la t i ve  amount  o f  soil  water  ava i lab le  to  p lants . This Is
jus t  as  much a func t ion  .o f  soil  water  ho ld ing  and
sob-irrlgatlon  processes a5 I t  i s  a  function  of  Inc ident
p r e c l p i t a t l o n . Phys lograph ic  fea tures  o f  Western  Hemlock
Zone assoc ia t ions  on  the  Glfford Plnchot  Natlonal  Fo res t
are  summar ized In  Tab le  2 .

W e t - s i t e  Plant Associat ions

The wet tes t  a reas  in  the  Western  Hemlock  Zone Inc lude
fores ted  wet lands  charac te r i zed  by  skunk  cabbage
(TSHE/LYAM). The  o the r  ve ry  moist  fo res ted  asscclatlons
are Western hemlock/Ladyfern  (TSHE/ATFI)  and Western
hemlock/devil’s  club/swordfern  (TSHE/OPHO/POMU).  T h e
former  occup ies  very  moist  and  shaded  lower  s lopes  and
bottanlands  whereas the  la t te r  Inc ludes a  var ie ty  o f  very
mois t  fo res ts  f rom rlparlan to  near - r ipar lan  to  excess ive ly
wet  a reas  preva len t  on  the  western  s lopes  o f  the  Rand le
Ranger 0 tstr  Ict.

Moist-site Plant Associations

Four  assoc ia t ions  Ind ica te  moist  (not  wet )  condltlons.  Two
are  charac te r i zed  by  the  p resence o f  Oregon oxa l l s :
Weste rn  hemlock /  sword fe rn -  Oregon oxalls  (TSHE/WMU-OXOR)
(at  warm s i tes In the  wes tern  por t lons  o f  Wind  River and
Rand le  RD’s  and St .  He lens N.V.M.),  and  Wes te rn  hmlock/
A laska  huck leber ry /  Oregon  oxalls  (TSHE/VAAL/OXOR)(rare,
res t r i c ted  to  the  western  tip  o f  the  G.P.).  The o ther  two
mois t -s i te  assoc la t lons  are  more  w idespread: Western
Hemock/swordfern  (TSHE/POMU) and  Wes te rn  hemlock/
foamf I ower (TSHE/TITR). These have a rich  herbaceous flora
and  h igh  tfmber  productive  potent ia l ,  though mois t  solIs
can l imi t  management  act lv l t les .
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Figure 3. ldeallzed  environmental relatlonshlps of the plant associations of
the Gffford Plnchot Natlonal  Forest Western Hemlock Zone.
Abbreviations are described In Table 1. The grand fir (PBGR) and
oak (QUGA)  types will be described In future publlcatlons.



Table 2. Mean elevatlon and slope, and percent of study plots on the Glfford
Plnchot National Forest of each Western Hemlock Zone assoclatlon  by
elevatlon,slope, aspect and topographic mlcroposltlon  classes.



Intermediate (mesic) Plant Associations

The greatest area of the Western Hemlock Zone on the
Gl f fo rd  Pinch&  Nat lona l  Fores t  has  lntermedlate  mois ture
avallablllty,  a n d  Is occupied  b y  a s s o c i a t i o n s  l n d l c a t l v e  o f
nmeslcn  (o r  modera te )  conditions. These  a re  quite
produc t i ve  and  fairly robus t  w i th  respec t  to  harves t
a c t l v l t l e s . The Western hemlock/dwarf Oregon grape/
sword fern  type  (TSHE/BENE/WMJ)  has  abundan t  he rbs  and
shrubs ,  bu t  la*er  productlvlty  than  the  slmllar,  bu t  more
moist  and  herb - r i ch ,  TSHE/POKl  assoc la t lon . The most
widespread assoc la t lon In  th ls  zone Is  Western  hemlock/
vanllla-leaf  (TSHE/ACTR). T h i s  a s s o c l a t l o n  Is quite
productive  and  I t s  abundance  1s a  substantfal  reason  fo r
the  fame o f  the  Gl f fo rd  P lnchot  Nat iona l  Fores t  as  a  timber
producing area.

TSHE/BENE  Is characterized  by  an  absence  o f  he rbs  and  a
sparse  shrub  layer ,  excep t  fo r  the  dwar f  Oregon  g rape ,  and
fairly low t lmber productivity  fo r  this  zone. It may be an
i n t e r g r a d e  a s s o c l a t l o n  t o  t h e  P a c l f l c  s i l v e r  fir series.
TSHE/BENE-GASH Is a very wldespread type which  lndlcates
fairly d ry  condltlons,  typlcally  occur r ing  on  upper  s lopes
and In  areas  away from the  very  ra lny  wes tern  por t ion  o f
the G.P. NF.

Two A laska huck leber ry  assoc la t lons  comple te  the  meslc
portton  o f  the  env l ronmenta l  grfd (see  F igu re  31:  Wes te rn
hemlock /A laska  huck leber ry /dogwood bunchber ry
(TSHE/VAAL/COCA) and Western  hemlock /A laska
huckleberry-sal al  (TSHE/VAAL-GASH).  T h e s e  a s s o c l a t l o n s  a r e
res t r i c ted  to  coo l  a reas ,  either c lose to  the Pac l f lc
sliver fir zone or on benches where cold air may
accumulate. They  a re  sanewhat  less productive  than most
o ther  Western  Hemlock  Zone p lan t  assoc ia t ions .

Dry-site Plant Associations

The  Wes te rn  hemlock/Salal  (TSHE/GASH)  assoc la t lon  Is fairly
connnon  on  the  d ry  por t ions  o f  the  Packwood  Ranger  D ls t r l c t ,
espec ia l l y  on  s teep s lopes where  sha l low,  coarse so i ls
predominate. On rock  ou tc rops  near  the  Cowlitz  va l ley ,  the
presence  o f  madrone  Ind ica tes  the  the  Western  hemlock-
D o u g l a s - f l r  -madrone (TSHE-PSM-ARME)  a s s o c i a t i o n .  W e s t e r n
hemlock-  Douglas-fir/  Oceanspray  (TSHE-PSME/HODI)  i s  a  very
dry  assoc la t lon  characterized  by  rocky  so i l s ,  upper  s lope
o r  ridge  posltlons,  a n d  l o w  preclpitatlon. Near  the
Columbia River hot and dry sites  may exhlblt  the Western
hemIock/Dogwoad/VanIlIh-leaf  (TSHE/CONU/ACTR)  assoclatton.
T h o u g h  dlfflcult  to  re fo res t , I t  has fa i r ly  deep solls  and
good timber  productivity.



HOW TO USE

THE KEYS

6 0

The  keys  belcw  are  fo r  use  in  re la t i ve ly  und is tu rbed,  nattire
f o r e s t  stanas. A fa i r ly  homqeneous  a rea  shou ld  be  used  to
de te rmine  p lan t  assoc ia t ions ,  and  care  shou ld  be  taken  tc
avo id  loca t ing ile a r e a  t o o  c l o s e  tc  a  rozd,  Stan6  &Se  CT
ot7er  a r t i f i c i a l ;hencnenon  t h a t  WCC;; ict!uence  t h e  siecia?
presen t . A  gooo  p lo t  con f  iguraTion fsr  ih :j purp:;e  wirl:  ,I_
be  a  rough ly  c i r cu la r  a rea  beiween 40 and 50 fee t  in
rad ius .

A f t e r  s e l e c t i n g  the  p l o t  a r e a ,  a  l i s t  o f  all  s p e c i e s  presens
( inc lud ing  t rees , sh rubs  and  he rbaceous  p lan ts )  shou ld  be
made, and  the i r  pe rcen t  cover  recorSed. Tab le  17  presenrs  a
I ist of 61  I the p l a n t  s p e c i e s  nentionec  !R t h i s  g u i d e .
Percent  cover  i s  de te rmined by  p ro jec t ing  the  to ta l  ciown
per imeter  fcr a  spec ies  to  a  -lane  sur:ace,  then  estiza-rins
the percer7  cf 7ke pioi a r e a  :< COnsTitstes. Appendix  1
includes  a  hel:f~l  stride  f o r  v i s u a l  ~i:r;  p e r  c e n t  ccver.

Af ter  ihe  plot  a rea  ras  been  t>crough!y  examined,  the
resu l ts  may be  rur, th rough  the  keys  t!,at fol low. I n  scce
s tands , the canopy may be so dense that the understory may
be severe ly  l im i ted. In  such cases, r e l a t i v e  doninance
ra the r  than  ?e+uaI  cover  perceniages  day  be  used  to
aetermine  *’ xsociaticn.

A general key TC irorest  zones cf the  enti  re  Gi  f  fo rd  P inchcf
Ka  ionai  Fores7  i s  p r o v i d e d . lrief ceszriptions  o f  t h e
Fopest Zones is  p rov ided. See The plint association  and
znagement  guide for t h e  P a c i f i c  silver  i i ;  z o n e  w h e n  you
i r e  i n  o r  n e a r  t h a t  * o n e  (BrocV.way  e t .  a l  19831.

A,ppenaix  5  i n c l u d e s  3 discuscicn  c f  i:e  r e l a t i o n s h i p  beTbeen
Forest Zones and tie  work ing groups  uti  I ized in  the  currenf
Gifford  Pirrho~ ‘%tional  Forest comprehensive management
p lann ing  p rocess .

**************f**X********************************

* *

* NOTE: THE SEY  IS NOT THE CLASSIFICATION!!I  *
x x
* &fore accept ing  the  resu l ts  o f  keyirg  ou t *
* an  assoc ia t ion ,  be  sure  the  vege ta t ion  de- *
* s c r i p t i o n f i t s . I f  in  doubt - ,  consu l t *
* the  spec ies  tables  found in  Append ix  3 . *
% *
*********X********************************~*******



I
l a/

! l b
!

2 a

2 b

Suba lp ine  f i r  ~2%  cover  i n  unders to ry  and  2 5% cover  in
canopy ,  d iscon t inuous  fo res t  cover Suba lp ine  F i r  Zone

Suba lp ine  f i r  5 2% cover  i n  unders to ry  and  < 5% cover  in
canopy, continuous forest cover . I . . . , . . . . . . . . . . . . . 2

Mtn.  hemlock 12% cover  in  understory  o r  2 10% cover  in
canopy ,  has  con t i nuous  fo res t  canopy  .  .  .  , .  ,  Mounta in  Hemlock Zone ’

Mtn. hemlock ( 2% in understory and < 1% in canopy . . . . . . . . . 3

3 a

3 b

P a c i f i c  s i l v e r f i r  2 $ i n  u n d e r s t o r y  o r  2 ?O$ :n
canopy , . . . . . . . y  . . . . . . . . . y  . P a c i f i c  S i l v e r  F i r  Z o n e ’

P a c i f i c  silver “7 < 2% in understcry  and < ll$ in canopy . . . . ~ . . 4

4 a

4 b

Grand fir 1 2% cover in understory and L 117%  in canopy . . . . . . . . . 5

Grand  fir i 2% cover  i n  unders to ry  and  < 1 G$ in
c a n o p y . . . . . . . . . . . . . . . . . . . . .  .  .  ” .  .  .  .  .  .  .  .  .  6

5a  West  o f  Cascade c res t ,  a l luv ia l  te r race : Western Hemlock Zone
5b Eas t  o f  Cascade c res t  o r  d ry  up land  s i te  on  Wind  R iver  Djstrict:

Grand  F i r  Zone

6 a Lodgepole pine L 2% in understory and 1 10% in canopy: Lodgeole  P i n e  icne

6 b Lodgepole pine < 2 in under-story and < l@ in canopy . . . . . . . . . . 7

*la western  hemlcck  p resent  .  .  .  Western  Hemlock  Zone:  see  page 64

l b western  hemlock  absen t : go  to  1  and t ry  key  aga in  w i th  re laxed $ va lues .
I f  D o u g l a s - f i r  c o v e r  i s  >  l@,
try Western Hemlock Zone Key

K E Y  T O  F O R E S T  Z O N E S

1 . See  Fjrockway  e t . a l  1083,  P lant  assccja’ion  and management  gu ide  fo r  the  Pac i f i c
S i lver  F i r  Zone,  Gl f fo rd  P inchot  Nat:~na/  Fores t .

2. See Mt .  Adams Renger  D is t r i c t  Grand F i r  Zone p lan t  asscciation  dra f t  gu ide ( in
p repara t ion ) .
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FOREST ZONE

DESCRIPTIONS
Western Hemlock Zone

This  zone is  mois t  and warm. I t  i s  i d e a l  f o r  t h e  g r o w t h  o f
t r e e s . Dense  s tands  o f  Douglas-fir  invade  fcllowing
catastrophic  w i l d f i r e s . These  s tands  inc lude  lesser  arounts
o f  r e d  a l d e r , wes te rn  redcedar ,  bigleaf  map le  and western
hemlock. Wi thou t  fu r ther  d is tu rbance the  Doug las- f i r  i s
rep laced by  western  hemlock  a f te r  many centur ies . This zone
resonds most  favorab ly  to  most  management  ac t iv i t ies .  I t
provides  cons iderab le  quantities  o f  t imber  and Is o f  v i ta l
impor tance fo r  many wi ld l i fe  spec ies  and for  h igh  qua l i ty
watersheds.

Pacific Silver Fir Zone

P e r s i s t e n t  w i n t e r  snow  p a c k s  h e l p  del  i m i t  t h i s  z o n e .  ! t
spans  the  grad ien t  be tween the  warm,  mo is t  Western  Hem!cck
Zone and  the  very  co ld , moist Mountain Hemlock Zone. The
fo res ts  a re  daninated  by  Doug las- f i r  and nob le  f i r  fo lcwing
la rge  fires,  bu t  these  spec ies  a re  even tua l l y  replacea  by
Pacific  s i l v e r  f l r . This  zone prov ides  h igh  va lues  o f  many
resources ,  bu t  the  prevailing  co ld  c l imates  d ic ta te  the  type
of management activities.

Grand Fi r  Zone

This  zone re f lec ts  dry , contlnental  c l  imates  w i t h  extremes
in  tempera tu re  and  mo is tu re . It Is highly  p roduc t i ve  and
of fe rs  many oppor tun i t ies  fo r  wildllfe,  rec rea t ion  and
t imber  uti  I  izat lon. T h e  r e l a t i v e l y  d r y  c l i m a t e s  dictate
d i f fe ren t  management  s t ra teg ies  than  in  the  Weste rn  Cascace
areas under  the  mar i t ime c l imat ic  in f luence.

Mounta in Hemlock ‘one

The  ha rsh ,  h igh  elevations  inc lude th is  zone. Most  c f  the
year  snow-packs  p reva i l  and  f ros t  can  occur  a t  any  t ime o f
the  year . The  fo res t  canopy  p rov ides  a  genera l  ly  a
con t inuous  cover . B io log ica l  p rocesses are  s low and resu l t
in  f rag i le  ecosystems. The prox imi ty  to  spectacu lar  a lp ine
a reas  and  the  relatlveiy  open  unders tc ry  characteristics  cf
the  fo res ts  make this  zone a  favcrite  fo r  many
r e c r e a t l o n i s t s .

!

,
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Subalpine Fir Zone

Th is  zone inc ludes  the  co ldes t  and  harshes t  fo res ted  s i tes
nea r  and  a t  tree1  inc. Snow and ice  dominate  the  climate  fo r
much o f  the  year . T rees  genera l l y  exist  in  a  d lscont inous
distribution  of  r ibbons  and pa tches  in te r laced w i th  alplne
meadows.

Lodgepole Pine Zone

Many very  d i f fe ren t  s i tua t ions  lead to  the  hostlle
environments  for  p lant  growth  which charac ter ize  the
Lodgepol e Pine Zone. Th is  zone is  not  a t  a l  I wldespread,
b u t  It o f f e r s  special  p r o b l e m s . I t  Is  found in s i tes which
are  e i the r  ve ry  f ros ty  year -a round ,  ve ry  droughty  and
nu t r len t  poor  (such  as  the  Kalama  Mudf low and various  recen t
lava  f lows)  o r  very  mois t  and co ld  (such as  h igh  e leva t ion
bogs) .
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KEY TO WESTERN HEMLOCK ZONE ASSOCIATIONS

See Tab le  1 and  17 fo r  Eng l ish  names o f  p lan t  asscciation  spec ies  codes .
See Halverson e t  a l . 1986  fo r  pho tos  and  descr ip t ions  o f  these  spec ies .

5 a

5 b

7s
3

Fa
?b

Skunk-cabbage  (LYAM) cover  12% TSHE/LYAH (p 70)
Skunk-cabbage cover < 2%  . . . . . . . . . . . , . . . . . . . 2

Cevil’s c l u b  (OPHO)  c o v e r  2 3% TChEiawmTMJ  (p 7 4 )
Cavil’s club cover < 3%  . . . . . . . . . , . . . . . . . . .3

Lady +crn  I. :TFl)  cover 1 5% TSHE/ATF  I (p 72)
Lacy fern cover c 5% . . . . . . . . . . . . . . . . . . . . 4

Crfzon  oxalis  (OXCR) cover L 5% . . . . . . . . . . . . . , . 5
GreGcn oxal  is cover <  5% . . . . . . . . . , . . . . . . . , .6

5a A laska  huck leber ry  (VAAL) cover  2 3% TSHE/VAAL/OXOR (p 78)
5b  A laska  huck leber ry  cover  <  3% TSHE/POtiU~XOR  (p 76)

Cco~wort f o a m f l o w e r  (TITR,=TIUN)  p l u s
ins ide-out  f lower  (VAHE)  cover  L.  5% TSHE/TlTR (p 80)
Coolwort fcamflower & VAHE COVER < 5% . . . . . . . . . . . . 7

Alaska huckIeberr,i  (‘ifAL) cover L 5: . . . . . . . . . . . , 8
Alaska hucki  eberry cover C 5% . . . . . . . . . . , . . . . , 9

8a Salal  (GASH) cover 2 5% TSHE/VAAL-GASH  (p 88)
8b Salal  c o v e r  < 5: TSHE/VAAL/CXXA  (p 86)

Sworcfern  (PCYU) cover L 10% . . . . . . . , . . , . . . . . 10
Swordfern cover < 10% . . . . . . . . . . . , . . . . . . . . 11

10a D w a r f  O r e g o n  g-ape (BENE)  c o v e r  2 10% TSHE/BENE/POCIU  (p 84)
XlOb Dwar f  Oregon Grape  co‘i+r  <  10% TsHE/Wta (p 82)

lla Madrone  (AWE)  c o v e r  1.  2% TSHF-PSWE-A!+4E  (p 105)
1 lb Madrone  cover < 28 . . . . . . . . . . . . . . . . . . , 12

12a Oceanspray  (HODI  1 cover  2 3% TSHE-f=S?4303I  (p 10.2)
12b  Oceanspray cover <  3% . . . . . . . . . . . . , . . . . . . . 13

6 4
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KEY TO WESTERN HEMLOCK ZONE ASSOCIATIONS (can’t)

13a  Vanillaleaf  (ACTR)  c o v e r  .2  1 0 % . . . , . . . . . . . . . . 14
13b Vanillaleaf  cover <  10% . . . . . . . . . , . . . . . . . . 15

14a  Dogwood (CONU) cover 2. 10% TSHE/CONU/ACTR  ( p 100)
14b  Dogwood cover <  10% TSHE/ACTR (p 90)

15a Salal  (GASH) cover 1 10% . . . y  . . . . . . . . . . . I . . :E
15b  Salal  c o v e r  <  1 0 % . . . 0 . . , , . . . . . . . . . . . . .I7

16a  Dwar f  Oregon  g rape  (BENE)  cover  .L  10% .  .  .  TSHE/BEK-GASH  !p 95)
16b Gwarf  Oregon grape cover <  10% . . . TSHE/GASH (p 97)

17a Mes ic s i te herbs (ACTR+AOBI  tANCE+COCAtSMST+VAHE+TITR”  1
cover 2 5% . . . . . . . . . . . . . . . . . . . . . . 18

1 7 b (ACTR+ADBI+ANDE+COCA-(-SMST+VAHE+TlT~*)  c o v e r  <  5%  .  . . . 19

18a  Dqwood (CONU) c o v e r  .?  1 0 % TSHE/MNU/ACTR  (; 1 CO)
18b  D%wood  c o v e r  ( 1 0 % TSHE/ACTR (p 90)

19a  Dwar f  Oregon  g rape  (BENE)  cover  2 10% TSHE/BENE (p 93)
19b  Dwar f  Oregon  g rape  < 10% :  go  back  to  #l

ease up  on  cover  dec is ion  c r i te r ia
use  re la t i ve  cover  Ins tead  o f  abso lu te  canopy  ccver

I f  t h e  p l o t  d o e s  n o t  f i t  t h e  a s s o c i a t i o n  description
go back  to  the  beg inn ing  o f  the  key  and  check  each  cho ice
carefu l  l y . Be  su re  you  have  taken  the  corect dichotcny.

* vanillaleaf  (ACTR),  p a t h f i n d e r  (ADBI),  t h r e e - l e a v e d  anerwne  (ANDE)
dogwood  bunchber ry  (CXA), s tar - f lowered Solomens  sea l  (SMST),
i n s i d e - o u t  f l o w e r  (VAHE),  coolwort  f o a m f l o w e r  (TITR, =TIUN)

6 5
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WESTERN HEMLOCKISKUNK-CABBAGE

Tsuga heterophyllalLysichitum  americanurn

Structure and Composition

This  association  Isfound. In  v e r y  w e t  sltesj  a n d  i s  rich i n
mois tu re - lov ing  herbaceous  spec ies . T h e  danlnants  a re
lady- fe rn ,  skunk  cabbage ,  betony,  a  varleiy  o f  sedges  and
rushes ,  wild  g inger  and  p lggy-back  p lan t . The  ma jo r  sh rub
Is vine maple. The canopy  i s  genera l  ly  a  mix  o f  -1
Doug las- f i r ,  red  a lder ,  wes tern  hemlock  and westerri?
redcedar. ,’ Spec ies  ccmpositlon  in  a l  I l ayers  (overs to ry ,
sh rubs  and  he rbs )  varies cons iderab ly  f rom s i te  to  s i te ,  as
th is  group is  somewhat  o f  a “ca tch-a l  1” fo r  swampy Western
Hemlock  Zone sites.  A  no tab le  fea tu re  o f  this  assoclatlon
Is  the  open ,  b roken  canopy ,  caused  by  a  combination  o f
dtsease-related  top  damage, wlndthrow and t ree less  pa tches
of  s tand ing  water . Summary vegetation  da ta  a re  in  Append ix
3.

O f t e n  t h e  TSHE/LYAM  asstxclatlon  i s  e l t h e r  transltlonal  t o
non- fo res t  we t land ,  o r  represen ts  smal  I “pockets”  of  swampy
condltlons  wi th in  a  la rger ,  more mes lc  area.

Environment and Distribution

T h e  TSHE/LYAM  asscciatlon  occurs  in  the  wet tes t  par ts  o f
the Western Hemlock Zone. I t  a lso  occurs  on the Mt .  Hood
Nat iona l  Fores t  (Halverson  e t  a l .  1986) . I t  I s  found  a t :
modera te  elevations  In riparlan  areas3  such  as  a l  luvlal
bot toms or  o ther  wet ,  poor ly -d ra ined s i tes . There may be
stand Ing water, and  so l  I s  tend  to  have  a  very  h lgh  o rgan ic
mat te r  con ten t  with  peat - l  i ke  sur face  layers .

Productivity and Management

T h e  TSHE/LYAM  assoclatlon  represen ts  modera te  to  low
product iv i ty . S tock ing ,  s tand ing  vo lume and vo lume growth
a re  genera l  ly  lower  than  average  (Tab le  18, 16  and  App .  2).

Because these s i tes  are  excess ive ly  mois t ,  decreased
produc t iv i t y  due to  so l  I  e ros ion  and/or  compact ion  can
resu l t  from  g round  d  l s tu rbance . I n  a d d l t l o n ,  p o o r l y
aera ted  so l  Is wl th  h igh organic material  con ten t  may  be
difficult  t o  r e f o r e s t  f o l l o w i n g  l o g g i n g .  S u c h  solls  a r e
not  on ly  phys ica l l y  hard  to  work  in ,  bu t  may have chemica l
conditions  un favorab le  to  the  g rowth  o f  Douglas-fir. In
addl t lon,  sha l low rooting  may contrfbute  to  a  g rea te r



poientlal  f o r  w i n d t h r o w  I n  c e r t a i n  s i t e s .  W e s t e r n
redcedar , red  a lder  o r  b lack  co t tonwood shou ld  be  used  fo r
r e f o r e s t a t l o n  w h e r e  wswampyw  conditions  p r e v a i l .

TSHE/LYAM  sftes  f requent ly  occur  as  smal l  patches wi th in
cont inuous  western  hemlock  zone s tands  o f  up land
assoc ia t ions . Th is  pa t te rn  d ivers i t y  leads  to  very  h igh
w i l d l i f e  dlverslty. These moist  patches may have far
grea ter  va lue  than the i r  smal l  size  sugges ts  because  many
mois tu re- requ i r ing  species,  such  as  amphibians,  can  use
these  sites  as  sa fe  home  bases  frcm which  they  may fo rage
in to  the  nearby  up land  ascclatlons.

Similar Associations

T h e  TSHE/LYAM a s s o c i a t i o n  is e a s i l y  distlnguished  from
other  r lpar lan  types  by  the  p resence o f  skunk-cabbage.  I t
i s  no t  l i ke ly  to  be confused wi th  any ether  asscciatlons.
The  Wes te rn  Hemlock/  Lady  fe rn  (TSHE/ATFI)  association  is
also very moist but lacks the excessive water which
charac te r izes  the  skunk-cabbage s i tes .

TSHE/LYAM  has  no t  been fo rma l l y  descr ibed  in  p rev ious
western  Cascade p lan t  assoc ia t ion  s tud ies .

Table 18. Tlr&r Productlvlty  Statlstlcs  - TSJWLYAY

Spec1er Site Index' current lO-yr. msn Anrlca I CurrelIt
(few) Rsdlal lncremsnt

Growth2f&ssl

(Mths) 9?(ft /ac)
IflC. at 3

cul~lnatlon
OverstorX

ctt  /ac/yr) 3;.t;:;,
man SD man so man  so man so man SO

nouglss-fir 120 - 23 22 408 294 124 - n.d. n.d.
Wes+srn redcedar 102 - n - 812 - 113 - 75 -

I. Indexed to age 100. References: Douglas-fir,  McArdle et a,. 1961;  Westw" redcedar,
liegyi  et a,. 1981.
2 . Hall 1983.
3. See dlscusslo" of Timber Productlvlty  In Chapter 2 for references.
4. lkthods after Hmstrm 1983.



TSHE/POMU

CHFl-25

WESTERN HEMLOCKISWORDFERN

Tsuga  heterophylla/Polystichum  mun i tum

Structure and Composition

The Western HemIock/Swordfern  Asscclatlon  includes warm and
moist  sites  which  have  substantial  he rb  cove r  dcmlnated  by
sword fern . S p e c i e s  lndlcatlve  o f  more  moist  assalatlons.
such as  dev i l ’ s  c lub ,  Oregon oxalls  and coo lwor t  foamf lower
may be  p resent ,  bu t  in  low abundance.  Most  o f  the  fairly
dense  overs to ry  1s Doug las- f i r ,  o f ten  assoc ia ted w i th
western  hemlock,  bigleaf  map le ,  red  a lder  and  wes te rn
redcedar . T h i s  Is o n e  o f  t h e  b e s t  associations  f o r  bigleaf
map I e growth. E x c e p t  f o r  f a i r l y  substantial  v i n e - m a p l e
cover ,  the  shrub  layer  Is  usua l l y  no t  dense. Dwarf Oregon
grape i s  p resen t  in  sma l l  amounts .  Red huck leber ry  and
trailing  b l a c k b e r r y  a l s o  f r e q u e n t l y  occur. Salal, dogwood,
A laska  huck leber ry  and  cceanspray  a re  cccaslonally  p resen t
In  very  smal l  amounts . Besides  sword fe rn .  th ree- leaved
anemone,  inslde-out  f lower ,  sweet -scented bedstraw.
trillium  a n d  pathflnder  sometlmes  ccver f a i r l y  l a r g e
areas . Wet  s i te  fe rns  (oak  fe rn ,  deer  fe rn ,  lady  fe rn )  may
exist  sporadlcally. Appendix  3  summarizes  vege ta t lon  da ta
representative  o f  t h i s  asscclatlon.

Environment and Distribution

This  assoc ia t ion  is  found on mois t  s i tes  wh ich may recieve
sane  sub-sur face  irrigation, a re f lec t ion  o f  the  concave,
lower  s lope positlons  i t  most  ccmmonly  cccuples.  We found
i t  mainly  a t  l o w  elevations, away from the western ed e o f
the  Fores t . S lope  s teepness  on  our  p lo ts  averaged  40? ,  b u t
th is  assoclatton  a lso  may occur  in  f la t  a reas  near
s t reams. Phys lograph lc  da ta  are  summar ized In  Tab le  2 .
Steeper sites  may have sane bare ground caused by colluvlal
act lon .

Productivity and Management

T h i s  Is a n o t h e r  o f  t h e  m o i s t - s i t e ,  high-productivity  p l a n t
asscclatlons  o f  the  western  hemlcck  zone. D o u g l a s - f l r  site
index (100  years ,  MzArdle)  ave raged  161  fee t .  Tab les  24
and  16  and  Appendrx 2 summarize  productivity  da ta  f rom our
p l o t s .

The  p resence  o f  seeps  o r  super -sa tu ra ted  so l  Is lndlcates
tha t  land-managers  need  to  be  cau t ious  concern ing  so i l



!q- Q-
Table 24. TluLxr Productlvlty  Statlstlcs _ TStiE/FWU

Species Site Index' current lo-yr. Grath2BssaI mm hllal CUrre"t
Ifeet) Radial  Incrmzant qa Inc. at

(Mths) (ft /MC) culglnatlon3
Overstor~

(ft  /ac/yr1
vo+ Inc.

man so m a n so m a n SD
(ft /ac/yrj

man SD man SD
-

Douglas-tlr 161 22 1 4 6 504 161 182 30 65 58
Western hemlock 137 19 13 5 431 169 202 37 30 19
Western redceder 125 30 25 12 936 606 150 46 33 1 4

1. Indexed to s9e  100. References: Douglas-fir. WArdIe et .I. 1961;
Western redcedar.  Hegyl  e-i aI. 1961.
2. Ha11  1963.
3. See discussion of Timber Productlvlty  In Chapter 2 for references.
4. Mthods after Healstram 1963.

ctanpaction  o r  eroslon  due  to  heavy  equ ipment  o r
road-bu i ld ing . Because  o f  the  abundan t  mo is tu re ,  red  a lder
may become read i l y  es tab l i shed on  c lear  cu ts ,  so  pranpt
reforestation  is  a  must . The general presence of deep
~011s  and  rap id ly  decompos ing  fo res t  f loo r  layers  sugges ts
tha t  s lash  burn ing  shou ld  have  Ilttle  e f fec t  on  long- te rm
p r o d u c t i v i t y . The Western HemIock/Swordfern  Asscciation
prov ides  g rea t  oppor tun i t ies  fo r  in tens ive  fo res t
management. T ree  improvement ,  fertilization,
pre-canmerclai  a n d  ccmimerclal  t h i n n i n g  a r e  ali  e s p e c i a l l y
appropr ia te  when manag ing  th is  assoclatlon  because  the  h igh
timber  p roduc t ion  potent-la1  sugges ts  tha t  a  h lgh  re tu rn  on
I n v e s t m e n t  Is Ilkely. ‘Because b ig iea f  map le  and western
redcedar  a re  we l l  represented  In natura l  s tands,  s i tes  w i th
th is  asscclatlon  shou ld  p lay  an  impor tan t  ro le  fo r  the
tong- te rm ma in tenance  o f  these  spec ies  on  the  Fores t .

S i m i l a r  A s s o c i a t i o n s

T h e  TSHE/POMU  asscclation  I s  s i m i l a r  t o  t h e  o t h e r
mois t -s i te  types  descr ibed In  th ls  paper  (Western  hemlock/
Devi l  3s c lub /  Sword fern ,  Western  hemlock /  Lady  fe rn ,
Wes te rn  hemlock/  Sword fe rn -  Oregon  oxalls,  Wes te rn  hemlock/
Coolwort  foamflower)  bu t  I t  lacks  an abundance o f  Dev i l ’ s
c l u b , lady  fe rn ,  Oregon oxa l ls  o r  cootwor t  fOamflOwer.

Simtiar  p lan t  assoc ia t ions  ex is t  on  mois t  s i tes  th roughout
much of western Washington and Oregon. Slmi  larly  named
asscclatlons,  w h i c h  a r e  n e a r l y  ldentlcal  to  o u r  TSHE/POMU,
are  found In  Mt .  Ralnler  Nat lona l  Park  (Frank l in  e t  a l .
1g79),  on the Mt .  Baker-SnoquaLmie  (Henderson  and  Pe te r
1981b),  Wlllamette  (Hemstrom  e t  a l .  1985)  a n d  Sfuslaw
(Hemstrom  and  Logan  1984)  Na t iona l  fo res ts ,  and  on  the  H.J
Andrews  Experlmental  F o r e s t  (Dyrness  e t  a l .  1974).  T h e
TSHE/WMU-MM  assoc ia t ion  found on  the  Mt .  Hood Nat lona l
Fores t  (Ha l  verson  et  a l . 1986)  has  a  substantially  lower
produc t ive  po ten t la l . I t  occurs  pr imar i l y  on  s teep,  rock)
slopes  and inc ludes  severa l  p lan t  spec ies  lndicatlve  o f
d r i e r  environments  t h a n  TSHE/WMU cccuples  o n  t h e  Gifford
Pinchot  Nat iona l  Fores t .
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Guideiines for Selecting
Live and/or Dead Standing
Wildlife Trees.

Objectives
Admmister  National Forest timber sales to meet wildlife tree
management goats  ano  lwging saiety  stanoards.

Introduction
Stanoing  dead and live defective trees. wmmonly  referred to
as snags. are an impor&+  forest wildlife habitat component.
Wildlife trees are used by nearly 100 species of birds and
mammals for oest~ng,  feeding. perching. and shelter in the
Forests of Oregon and Washington. Fifty-three wiidlife  species:
39 birds. and 14 mammals depend on wiidliie  tree cavities for
SUNIYBI.  (Management of Wildlife and fish Habitats in Forests
of Western Oregon and Washington. 1965. p.  130.) Suitable
wildlife tree is a dead. partially dead. or defective live tree at
least 12 inches D.S.H.  and a minimum of 6 feet tall.

State Workman Compensation laws ano  OSHA rules  require
that a safe  wof% area be provided for fores1 wormers  durinc
t imber harvest  actxfties.  Oregon and Washington logging
safety codes reqre  felling of danger uees  which lean  toward
and within reach of landings, naul  roaos.  rigging, or work areas.
“Adangertreeis  any standing live ordeadtree with evidence of
detetioration or physical damage to the  rM)t system or trunk.
Diredon  and  degree of lean are also One  of the factors to be
considered.‘(Washington  Dxwtmemof  Labor and Industries.
chapter 29664  WAC) (Oregon Admin. Rules. chapter 437,
Divis ion 60 Logging.)

Retetion  of wildlie  trees in the mmmercial  torest  is
accomplished during logging. Prior  to loggmg.  a team effort by
all resource speciafists  invohwi  with timber sale pienning  must
occur to insure adequate design and $anning objeties  are
inmrpxateo  in the ffnal  timber saie  pun.  Dwing the sale
opwatlon. spaaaliak  invoked  v&h timber sate  adminiwation.
logging  safety. and me timbers&  purchasers and loggers  must
mordinate  their work  to achieve established wildlife tree
management object ives.

Before prepting  a timbwsale  reqwing  retention of wildlife
trees. me reacler  is referred  to:

Regional Pol icy FSM 2633.3

East Side
Wildlife Habitats I” Managed Forests. The Blue Mountains oi
Oregon and Washington. chapter 5.  c, 60.  As.  Handbook No.
553.1979.

West Side
Managemenr  of Wildlife ana  Fish Habitat in the Forests of
Western Oregon ana  Washington. chapter 7. 1965.

During  logging  operations the xvildlife tree” can present a
hazam to forest workers. Dead and defectwe  trees can  oe
unsafe  as a recut of:

a. Weakeneo  loos wnicn  exnlbit  IO, or  orea~s.
3. Defectw?  root systems.
c. Lean  IntO WOrK  area or eoulpment.
d.  Large oiancnes  which exmoti  decay or  iranure.

Years

Plannlrlg
Whenplanningabmbers~eactnrity(se~ngsandarmhgunits)
a tar-gel number of wikllife trees should be  estabtfshed.  For
example,twotildlffetraes  peraweor.  Y5forcutUngunit409.’
This “target numb&  should be 8,~ number astablksfwd  in tie
mmagemem  objactwes  forthe  ~:.,e area. In moat-, more
candidate wldlits  trees will be a~~lable than net&d  to meet
wildlife tree objectives.

It isnotagooa  practicer0 mark (e.g., metaltags,paint),  prforto
the sale. and/or designate specific wildlife trees in the timber
sale contract unless the tree or trees have a specific  habitat
requireme:::.  such as an eagle nest tree. Normally, wildlife tree
identificat!~  n occurs in GATES 2 and 3 of the timber sale
process 2 :o 10 years prior  to logging activity. Additional
dstetiorawn  and damage may occurpriorto  lkqing,  making a
selected ma&o  tree unsuited due to atid$ional  added rtsk  and
hazard. During  iqging.  landing locations  maychan%  requiting
a’designateo”  wildlife tree to be remove?  Only the timber sale
officer (TSO)  may apprwz  removal of “designated-trees.



Wildlife Tree (Snag)
Specifications for
Woodsworker Safety

The following guidelines for identifying potential standing dead
or standing livedefectiie  (cull) trees for wildlife habitat are
intended to provide selection criteria that are compauble  with
industrfal  safety codes. The criteria are applicable to both East
and West Side operations.

The following species ara&Aed in order of increasing  hazard
from a logging safety standpoint:

1.  Douglas-fir (least hazardous)
2. Ponderosa  pine
3. Lodgepole  pine
4. Live firs and hemlock
5. Larch
6. Cedar
7. Hardwooas  and other spacies  (most hazardous)

Cedar usually remains standing longer than Douglas-f ir  and
other tree spties  in unmanaged stanos.  In harvest units. dead
cedaroftenbecomedangertreesbecauseof  decayinthetrunk
and roots.

Dead trees with a DBH  of 12 inches or less tend to be more
hazardous than larger trees. Root masses on small trees are
usually not well developed and deterforate  more rapidly causing
the stem to becomeunstable.  Treeswith  diametersgreaterthan
12 inches are preferred. Dead trees wrth  broken tops and less
than 60  feet tall are most desirable frorr a safety viewpoint.

Trees which lean into the work area should not be selected.
Large treeswhichstandmmenearfystraigm,  orlean awayfmm
the work area. are more desirable from a workar’s safety
viewpoint.

Other factors to consider when selectmg  wildlife trms  are
SOi1 depth, quality of remruninq  root  stwture.  and slope of the
terraln.  These factors must be  evaluated on a case-by-
case basis.

Dead Tree Types That Are
Compatible with Logging
Operations

Standing dead or live-defective trees that are mo?J  preferred
from a logging safety standpoint:

Type 1: Trees that have recently died and have sound root
systems. Needles are still anachecl  to the tree (Figure
2). Trees wth  no lean or lean away from the work area.
Trees with tops broken out  or are suitable for topping
are alSO  orefenea.

Type 2: Live cull ordefwtive  treeslhat  are wndfirm  ano  have
% to Vz of the too  broken out. IFigure  3.)

iig.  2 Snag Type 1



Type 3: tivedefecljve  trees lhat  are saie  forlopp~ng  to reduce
susceprtbiiity  to blowdown  after harvest. (Figure 4.)

Type 5: Dead trees wtth tops broken out with loss of bark
evident. Figure 6.) Selenedwildlifetreeshouldstand
straightorleanawayfromworlcareaandbelessthan
60 feet in height.

Fig. 4 Snag Tvpe 3

Type 4: Dead vaes that are over 12 inches DBH with barlc  still
tight (figure 5),  preferable wkh  tops broken out and
with no lean or lean  away from  worx  area.

Fig. 6 Snag Type 5

The quality and useaoility  of wildlife trees is as impextant  as
providing an adequate number.

The following are options to consider in ideniing  quatii
wildlife trees:

1. Leave all hard snags. damaged and dying trees. and  live
defective trees  dudng  logging operations, exwptthose
considered safety hazards. Hard snags or live defectfvecull
trees should be left for recruitment of future soft snags.

2. If a trade off must be made. retain hard snags in favw  of soft
snags, large diameter (over 15” DBH)  in favor of  small
diameter. tall wildlife trees (up to 60 ft.) in favor of short
wiidlifc  trees. and dead trees with greater bark cover in favor
of  those with little bark cover.

3. Place emphasis on larger diameter trees because these
remain  standing longer, retain  bark longer, and  support a
larger variety of wildlife.

4. In intensively managed forests. mamtain  large snags or cull
trees (15-24  inch DBH)  atvanous  stages of deterioration.

5. Retain live trees iniectw  with hean rot and/or bmken  tops.

6. Emphasize snao  retention downsiopa  from mads  to reduce
loss from firewooa  cting.  Leave live trees. broken tops.
and trees with scars to orovide  future wldlife  trees~
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MEKURMEPIT 9i DBH

Example of D8H For Trees OF Various Sizes

DBH 010" 001" 001"



‘or t5e oaroose c::  stand exams, :he exoressicn  "r!iameter" means the
distance 3cfoss  an X-secz:cn  of a tree. !t c-n be measured either
DOB (diamerer outside sarxl or OIB (diamerer :nside  oark).

Obviously, DIE musi Se measured by cuttfng the tree down or by use
of an insrrument such as a bark thickness gauge.

W8 can be measured with non-damaging Instruments sucn as a diameter
tape. a relaskop, or a denrometer.

No diameter measurement is of any value unless:

1. It is known tiere  the measurement ms taken, j.e.. at 1 foot
stump; DEH (4.5 feerove  gruund  level); !6  feet above ! foot
stump, etc, WE, or 018.

2.
i

!t is measured accurately to a known specified standard.





jlhv  "diameter at Sress:  ?eioht"?

There are a numOer of oractiiai  ana exoeditjous reasons
is measured at breast ?>eight  (4.5 feet above ground sn
uphill s;de of the tree].

wny diameter
the nigh or

- A person of average height can comfortably measure the tree in a
normal standing pos:tion  without having :3 stooo over or pack along
a stepladder.

- The tree bole is often quite asymmetrical at ground level, stumb
height, and until <t reaches breast height. Sy 4.5 feet, the bole
is usually quite symnerr:cal. The pith {s mOre likely to be located
in the center at breast height, rather tnan off-center as is often
the case at stump, oarttcularly fn "pistol-butt" trees.

- Rot at stumo  heignt  {from  fire damage, roat '"juries,  e?c.,  which
permit pathogens to enter) very often does not extend  to breast
height. Therefore, it is often possible in such trees to obtain age
at breast neigh: when i: cannot be obtained at stumo neigh:.

- These considerations support the reasoning for obtaining age and
growth by increment boring at breast height. It would be difficult,
or at least inconvenient, to get an increment boring at stump height.

- When diameter, growth, and age are all measured at the same place
(breast height), a correlatlon between these factors can be
statistically established.

Aswnetrical Condit'ons at 5 tumo 3eioht which are not usuailv
resenr at Sreast  ,qelant:



DBH oi trees with Nomai  or Averzoe  ?oles  at 4.5 fee+.  above "round:

SLOPING CXOUND

-T-  -‘areas: height



Diameter of Trees with 3ale Sbnormalit!es at Breast tieioht  rd.5 fee?
zoove  ?muno ).

fleasure diameter as close  as possbile  to the standard 4.5 feet above
gmund. <For  practical reasons, at a height no higher than 6 feet
above ground; and preferably, no lower than ? feet above ground.
Try to get the best possible diameter for the tree.

co where
nor,al  DBH

6' above  groxnd

-em B-e - -m-v - - breast hctght



Neasurino  DEtl  ;n Various S'tuations:

Down Trees are 'in' or 'out' of olot radius based uoon where- the DBH
now iies, not uoon wnere  tne tree once stnoa.



Measurjna DBH in Various Situations. - continued

0" this itee h;llsjde  plot, one of ?!lese ‘TistOl-butt’  trees  CUrYeS
:nto tne ~10:. znd tie 3iner  one carves  out of the o‘!ot.



!y  definition, a t!-ee  is typiczily  a iarge ,wody  :e<rJnniai  ,xith  a
single well-definti stem (bole!. Trees with forks :?.e s:em of
species  which normally have a single stem are referred :o as "orked
tree?;"  in Region 6.

The difference between a fork and a branch:

- A branch assumes lateral growth.

- A fork assumes vertical growth.

Forks are extensions fmm t?.e main stem which, jn time, assume  a
main stem growth oattern !vert:cal)  and o ften become  merczantable
stem or bole wood ?mducts.

Forks are *allied  because :hey have the  jotentiai TS become
products. Sranches  do not normally have the potential :3 become
"pmducts."

TALLYPIG FORKED TRES

Is it. a fork or a branch?

For trees of csnnnerc:ai species 'which nonallr ilave  a sinole
Nell-defined stem: Yhen the '.op  is damaged, :he ratera! branches
often campete far :sp dominance. iihen this haopens,  I'te  branch
Growth becomes vertical. One or more leaders may recui:. In time,
one 3r more c-: 3ese branches nay >ecome, c3TkS. ?uri  ng the
transition onase, :t couid :e  djffi-ui' to c:assGi.~ '"js as branchc L , i..
or fork grawth.



Tally Rules -:sr  Forkea  Trees, :mtinued.

Forked Trees in S:3nc ?oouiat:on  Stat!stics

Forked trees should 5e .req_arded  as a separate oooulation. They
should not be useo as Site trees or Growrn  Samoie  Trees uniess they
are cnarateristic Jf the general stand population or unless the
forking ii a natur3i  oenerlc  'uncf:on  of a soecjes  to be featured in
management. sleight  ssouid  Se recoroed  for each tree 5ecause heights
comouted from prognosis rould not ie  realistic for these trees or
forks.

A . For trees which fork above 1.S feet aoove  amund.

This tree forks ahove  4.5 feet. Yhis tree forks below *.5.
but the forks cannot be
measured individually.

1-. Measu-  !Xi ar  2.5 feet or as c!ose  as  oractjcal.

2. Xecorr!  it as one tree. 1: may >c  a GS; or a Tree S:ass  1
but not a Site Tree, :niess  this is a tree typical of those  to be
featured jn management ':r  tAis stand.

3. ?ecom  3eigit  cf t?e  tallest fork.

4. Record forked tree Famage  Code 2.



1 Determine where OEH will be measured for each fork. Fork
dlametets should be measured as close as practical to 4.5 feet above
ground.

2. Detemine  whether the fork is 'in' or 'out' zf the plot
radius.

3. Tally the 'In'  plot forks. Record each fork as an
individual tree. It may be a GST or a Tree Class 1, but not a Sfte
Tree unless thfs  is a tree typical of those to be featured in
management for this  stand.

4. Record  Aeight for each fork.



P
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‘- -*?Logs  progress rhraugh two simuitancuus  su~siond  processes-intcmai  and

I

cxkmal (adapted  from Maser es al, 1979)
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I. GENERAL SPECIFICATIONS

Descrivtion

Work will consist of locating, establishing, and measuring
physical characteristics within strip sample sites (macro plots
and subplots) of Riparian Management Zones (RMZs)  and Upland Man-
agement Areas (UMAs), with respect to wildlife habitat. Data will
be recordej.  on several types of field cards, as described in Sec-
tion IV. The project will provide a detailed information base for
documenting the physical and botanical characteristics of RMZs  and
UMAS.

Macro plots will be used for measurements and tallies of sound
trees, snags, and stumps. Macro plnt strips will be located as
described in Section II.

Rectangular subplots will be used to measure the percentage of the
shrub and the percentage of the herb canopy closure, as well as
the percentage of ground cover (including downed woody material).
Subplots are 5 x 10 feet and located every 10 feet along the strip
centerline as described in section III.

Stream measurements will consist of stream depth, width, gradient,
flow direction, substrate (bed) material, large organic debris
(LOD)  r and canopy closure as described in section IV.

Site Selection

Due to site selection depending on site availability, a completely
random sampling effort is not possible. In order to assure the
maximum randomness in site selection, the following procedure is
followed:

Sites sampled are limited to harvested areas which meet the re-
quirements of the Timber/Fish/Wildlife (TFW) Agreement of January
1988. Sites which meet T/F/W standards, but which were harvested
prior to January of 1988, are also sampled. The intent of the
sampling is to provide an unbiased, stratified, view of RMZs/UMAs
as they occur throughout the State of Washington. RMZs  sampled
are limited to those that occur on type 1, 2, and 3 waters.

Only RMZs/UMAs  left post harvest are sampled. Before beginning
the field season a list of Forest Practice Applications (FPAs)  on
which the timber tax has been paid is requested from the Depart-
ment of Revenue. This list provides a rough approximation of
which FPAs  have been haNeSted. The FPAs  from this list are then
requested from the individual Department of Natural Resource (DNR)
Regional Offices. These FPAs  are screened to select those which

-2-
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contain either RMZs or UMAs. FPAs with RMZs/UMAs  are then photo
copied, along with their harvest unit maps, and collected at the
WDW headquarters in Olympia.

In the future we anticipate the ability to guery  DNR databases to
select only those applications containing either RMZs or UMAs.

In order to account for FPAs not found at the regional DNR of-
fices, FPAs containing RMZs/UMAs  are also requested from private
land owners (industrial and non-industrial), and Washington De-
partment of Wildlife (WDW) regional TFW biologists. By using WDW
biologists we are also able to sample those RMZs/DMAs  which may
not have been declared on the original FPAs.

Once the FPAs have been collected they are mapped to determine
where harvest has occurred. From this map, and a map showing
where previous sampling has occurred, a sampling schedule is es-
tablished. Emphasis is placed.on  sampling new areas, according to
the annual schedule shown below. FPAs are then filed by their DNR
region and stored until field sampling begins.

Subsequent years' samples will include a mix of new and older RMZs
and UMAs as follows:

Year 1 - (1988) 39 new areas sampLed

Year 2 - (1989) 105 new areas sampled

Year 3 - new areas and 20% of 1st year areas

Year 4 - new areas and 20% of 2nd year areas

Year 5 - new areas, 20% of 1st year areas, and 20% of 3rd
year areas

Year 6 - new areas, 20% of 2nd year areas, and 20% of 4th
year areas

Equal sampling is attempted on both the West and East side of the
Cascade Mountain Range, as well as between water types 1, 2, and
3. RMZs are more numerous than UMAs; therefore, they tend to re-
ceive a greater sampling effort.
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EouiDment  and SUVDlies

a . Field Procedures Bandbook
b. Diameter tapes (diameters in terms of inches and tenths

of inches)
C . 75 foot retractable tape
d. 100 foot plastic survey chain
e . Tatum or clipboard
f . Azimuth compass (adjusted for local declination)

::
Percent clinometer
Pencils (non-smearing lead type for plot cards),

1 . Indelible marking pen (for wooden laths)

2
Plastic flagging
Vicinity and project maps, aerial photos

1 . Data cards and tatum aids containing field codes
m. Five-foot range poles graduated at six-inch intervals
n. Spherical densiometer
0 . Cruiser's vests
P. Wooden survey laths
9. Write in the rain notebook
r. Plant association keys
S . Plant identification field guides and systematic key

II. STRIP PLOT (MACRO PLOT) LOCATION AND ESTABLISHMENT

PROCEDURE:

1. Establishment of the First Strip Centerline.

RMzs: Locate strips perpendicular to the stream channel, or, in
the case of a pond or lake, perpendicular to the shoreline (see
Figure 1). These perpendicular strips are the strip centerlines.
Begin at the upstream end of the RMZ. If measurements are begun
at the downstream end of an RMZ, this must be noted in the remarks
section of Card 1A. Measure 50 feet, horizontally, along the
stream channel, or 50 feet around a lake perimeter, to establish
the first centerline. The 50 foot measurement is to avoid any ad-
jacent activity to the RMZ or DMA. Record the azimuth of each
centerline. (See Appendix C for magnetic declinations).

UMAs: Locate strip centerlines perpendicular to a line
transecting the DMA, and connecting the two farthest points,
called the axis: or, strip centerlines can originate perpendicular
to the UMA  edge (see Figure 2). Measure 50 feet into the UMA
along the axis, or along the UMA edge, to establish the first
strip centerline. Record the azimuth of each strip centerline.
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5% Identify each strip centerline origin with a wooden lath
and two pieces of differently colored flagging, at the or-

dina& high water mark on an RMZ, or at the UMA axis or edge.
Drive lath into the ground such that it can withstand environmen-
tal conditions throughout the winter. Write the RMZ or DMA number
and strip number from Fields 3 and 28 on the stake with an indel-
ible marker. Remember to flag the centerline at the strip origin
and the strip end.

18-May-9 0

When a strip cannot be sampled due to safety concerns (e.g., steep
slopes) record this in the remarks section. Complete as much of
Card 2A as possible to assure an accurate strip count.

2. Establishment of Subplots and Macro Plots.

Subwlots: Establish and measure subplots first, being careful not
to disturb cover until after data have been recorded. Create 10 X
5 foot subplots every ten feet along the strip centerline (Figures
1 and 2), as follows:

Beginning on the upstream side of the centerline (or in the case
of a UMA the side nearest the axis or edge origin) place a small
piece of flagging on the ground at the centerline origin and five
feet (perpendicular) to the centerline to mark the subplot cor-
ners . Next measure ten feet (horizontal) along the centerline
from the ordinary high water mark of an RMZ, or from the axis or
edge of a DMA. Place flagging on the ground at the ten foot mark.
At the ten foot mark measure out five feet (perpendicular) on both
sides of the centerline. Flag both of these five-foot measure-
ments to mark the subplot corners.

The first subplot sampled will be either the upstream side of the
centerline in the case of an RMZ, or the side closest to the axis
or edge origin in the case of a UMA. Subsequent subplots will al-
ternate sides along the centerline at LO foot intervals. Subplot
data is recorded on cards 3A and 3B. Continue measuring and sam-
pling at ten foot intervals along the centerline, and five feet
perpendicular to the centerline, until the edge of the P.MZ/lJMA  has
been reached.

If the last subplot is less than ten feet long, record the length
to the nearest foot in Field 40, Card 2A. Two different colors of
flagging should be used to mark the inside and outside of the sub-
plot corners, i.e. one color to mark the ten-foot measurements and
a second color to mark the five-foot measurements.

All subplot measurements can be made with the five foot range
poles. Flag all subplot corners so they can be easily seen.
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Again, the centerline origin and end should be flagged clearly and
as permanently as possible so they can be found when the site is
resampled.

Macro Plots: Locate macro plot boundaries 25 feet horizontal dis-
tance, perpendicular from both sides of the centerline, at the or-
dinary high water mark of an RMZ, or from the UMA axis or edge.
The outside edge of the strip plot will parallel the centerline.
Continue macro plot boundaries 25 feet perpendicular to the
centerline until the edge of the RMZ/UMA  is reached.

All tree data within the area between the centerline and the macro
plot edges shall be recorded on cards 2A and 2B. Flagging shall
be positioned at points 25 feet perpendicular from both sides of
the centerline, such that it can be easily seen while recording
tree data. This is accomplished by tying similarly colored
strands of flagging to tree branches at eye level. Use pink or
other bright colored flagging to increase visibility through brush
and trees. Include edge trees if the center of the trunk is
within the 25-foot boundaries. Continue macro plots for the width
of the RMZ or UMA (Figures 1 and 2).

3. Establishment of Remaining Strip Centerlines and Subplots.

Remaining strip plot centerlines are located 250 feet apart.
Again, all measurements are taken from centerlines extending per-
pendicular from the stream, around 'the perimeter of the lake/pond,
or along the axis or edge of the UMA to the harvest unit. Mark
each centerline origin with a wooden lath and multicolored flag-
ging as described in Section II. #l. Flag all subplots and
macroplots as described in #2.

If the last strip centerline will be located within 25 feet from
the RMZ/UMA  end do not sample this strip. If this situation
should occur, leave accurate comments in the remarks section of
Card 1A. The final distance to the end of the RMZ/UMA  is then re-
corded on Card 1A.

4. RMZ Large Organic Debris/Substrate.

Measure large organic debris (MD) for the distance specified by
the stream bed substrate (i.e., gravel/cobble or boulder/bedrock).
LCD is measured as fo:Llows:

Begin at the first strip centerline and work downstream. While
measuring the 250 foot increments between plot centerlines record
the stream bed substrate and each piece of LCD. Details on LOD
measurements and the measurement distances required by stream bed
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substrate are‘described in Section IV and Appendix B.

III. FIELD EXAMINATION INSTRUCTIONS

As a general rule, record subplot information before measuring the
trees in the larger macro plots. This is accomplished by record-
ing subplots as you move away from the centerline origin, then
record the-macro plots as you return to the stake. ?ivoid iu‘alking
in subplots until they have been recordad. W'nen working in groups
of two have one person record subplot data while the other person
records macro plot data (tree data).

A. Tree, Snag, and Stump Measurements

Record all live trees taller than 4.5 feet. Live trees less than
4.5 feet tall and within the subplot are recorded as shrubs on
Cards 3A and 3B. Use Cards 2A and 2B to record live trees, snags,
and stumps. Record trees by their respective species codes and
diameter at breast height (dbh). Tree and snag dbh are recorded
in four inch size increments: i.e. 0 - 3.9, 4 - 7.9...  etc.
Record recently cut stumps (less than five years) by an "R" and
older stumps are recorded with an I'S". Do not record stump spe-
cies code or diameters.

B. Cover Type Measurements (including dead and downed woody mate-
rial)

Use Cards 3A and 3B to record the species present and their per-
cent of coverage within individual subplots (Section II, Part 2).
Record the first and second dominant shrubs, and the first and
second dominant herbs, by their oenus  species code names. Code
names are created by ordering the first two letters of the genus
and the first two letters of the snecies  name together.

For example: The species code for Oreson  oxalis is m. Species
codes were adopted from Garrison et. al. 1976. Once two dominants
have been identified for the shrubs and herbs, ocularly estimate
their total percent coverage. Follow the same procedure for the
following categories: total shrubs, total forbs, total graminoids
(grasses and grass-like plants), downed wood (three classes), or-
ganic ground cover (including litter, duff, mosses, and lichens),
water, rock, and bare mineral soil. Record percentage of downed
woody material, four inches in diameter or greater, using the log
decomposition classes found in Appendix H.
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C. Remarks

Use Card 1A for remarks. Remarks can include: descriptions of the
best way to find the site in the future, including directions for
easiest access, comments about condition of the stand that may be
useful in characterizing RMZs and UMAs, observations on soils, in-
sect infestations, mechanical damage to trees, disease infection
centers, animal damage, and the general vigor of the stand. Note
any inter-planting within RMZs and UMAs, rock outcrops, mass move-
ment, streams, severe exposure, dry or wet areas, wildlife use or
fish sightings. When wildlife, wildlife sign, or fish are seen,
record species, activity, total numbers, etc.

IV. DESCRIPTION OF FIELD MEASUREMENTS AND USE OF PLOT CARDS

There are three types of data cards (Each with side A and B):

Card 1 -- RMZ/UMA  LOCATION, GENERAL INFORMATION, AND LOD
Card 2 -- STRIP PMT DATA
Card 3 -- SUBPLOT DATA

Use only one Card IA (and LB, if necessary) for each RMZ or UMA.
Circle whether it is an RMZ or UMA that is being sampled on Card
1. Use Cards 2 and 3 (and their continuation cards, as necessary)
for each strip. Number all cards for an RMZ or UMA consecutively
in the upper right corners. Duplicate Card 3's may be required
within a strip. Instructions and codes for filling out data
fields are provided in this section and Appendix A.

When filling out cards, USE LEADING ZEROS THROUGHOUT. Fill in all
fields. The only time a field should be left blank is when it was
not possible to measure the variable. In this case a circle
should be drawn around the field to indicate it was left blank on
purpose. A "0" means "there was a measurement taken and the value
was 0".
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Card 1 - RMZ/DMA  LOCATION, GENERAL IWORMATION  AND LCD

Complete
Rnz/  lJnA
draw the
from the

each RMZ/UMA. Draw a sketch of the
being sampled in the RMZ/URA profile area. For an RMZ,
downstream view of the stream and streambank as viewed

one Card lA/B  for. . _ _.

stream channel. For UM?s  an aerial view is drawn ap-
proximating the UMA shape. Here is an example:

18-May-9

Stream Channel Profile (view downstream).*

Field 1 - RHZ  or UMA Number (3 characters)
Indicates which RMZ or UMA  is being sampled. RMZ/UMA  numbers be-
gin at 001 and continue, one at a time, as new sites are sampled.
Circle RMZ  or UMA to properly identify which is being sampled.

Field 2 - FPA Number (7 characters)
Use the 5 digit number preceded by the 2 digit DNR region identi-
fication number. Example: for the Central Region: Q & & 12 3 4.

Field 3 - Date (6 characters)
Record the month, day, and year of sampling effort. For example:
record June 20, 1988 as Q fi 2 Q & 8.

Field 4 - Landowner (25 characters)
Record from FPA.
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Field 5 - Field Crew (eight characters)
Record the first two letters of your first and last names.
Do this for all the crew members who helped sample that por-
tion of the P.MZ/UMA.

Field 6 - Location
Record township, range, and section: TLsR&&ESPZ.

Field 7 -‘Elevation (2 characters)
Enter the elevation at the midpoint of the RMZ or UMA to the near-
est 100 feet. This measurement is recorded from U.S.G.S. Quadrant
Maps or the harvest unit map.

Code Actual Elevation
05 500 feet
26 3,570 feet
25 3,540 feet

Field 8 - Stream (15 characters)
Print the name of t.he stream here. Enter the name as designated
on the USGS 7 l/2 or 15 minute Quadrant Maps or official water
type maps. In some cases, no name ,will be available. On others,
a named stream might branch into an unnamed tributary. If no name
is given, record stream as YInknown". In the case of unnamed
tributaries, identify each by lVTribl,lt  "Trib2," etc., on Card 1
and the FPA map.

Field 9 - Water Tvoe (1 character)
Codes 1-5. Record from FPA or water type map. On Type 1 water of
statewide significance, add a "+*' to the water type.

Field 10 - Stream Substrate (1 character)
Record the dominant substrate in the stream bottom where the LOD
sample was taken, as follows:

Qy.Q Substrate
G. Gravel/cobble (Less than 50% of the dominant

stones are cl0 inches in diameter)
B Boulder/bedrock (Mo:re than 50% of the dominant

stones are > 10 inches in diameter and/or unbroken
bedrock)

Field 13. - Harvest Unit Area (3 characters)
Record acres of harvest from FPA.

Field 12 - LOD distance (4 characters)
Record the distance in feet required to collect the LCD data.
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Field 13 - RMZ Lenath Measured (5 characters)
Determine total length (feet) sampled. This is accomplished by
multiplying the (number of strips - 1) by 250.

Field 14 - RMZ 1 or 2 sided (1 character)
Record whether the RBZ sampled is one or two sided.

Field 15 - Distance to RMZ/UMA  end (3 characters)
Record the-remaining distance in feet from the last strip to
the end of the RMZ/UMA.

Field 16 - UMA Area (2 characters)
Record acres from FPA.

Field 17 - UMA tvoe (2 characters)
Record the code best describing the dominant UMA vegetational
characteristics:

UF = Upland Forest
FW = Forested Wetland
B = Bog (carex,  sedge, etc.)

Field 18 - UMA lenath measured (3 characters)
Determine total length (feet) sampled. This is accomplished by
multiplying the (number of strips - 1) by 250.

Field 19 - Distance to Nearest Road (4 characters)
Record distance from RMZ or UMA to nearest passable road in incre-
ments of 50 ft. Determine by either measuring while in the field
or from U.S.G.S. Quadrant Maps. Code measurements as follows:

1 = 0 to 50 ft.
2 = 51 to 100 ft.
3 = 101 to 150 ft.
4 = 151 to 200 ft.
5 = 201 to 250 ft.
Etc.

Fields 20 and 21 - Distance to Nearest Water and Water Tvoe
Do this for UMAs only.

Field 20 - (4 characters) Record distance (feet) from UMA
to nearest stream or water body that is typed a 1, 2, 3, or 4 wa-
ter.

Field 21 - (1 character) Record water type from official
water type maps.
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Fields 22 and 23 - Distance to Nearest Vegetative Tvoe  Chanse
and Tvne

Do this only for UMAs  surrounded by a clear-cut.

Field 22 - (4 characters) Record distance (feet) from UMA
to the nearest vegetative type change.

Field 23 - (2 characters) Record the vegetative type as
follows:

Use the first character to describe vegetative type.

VeoetatiVe  TVDe
Grass-.forb
Shrub-seedling
Sapling (<3"  dbh)
Pole
Uneven-aged mature
Even-aged mature
Riparian
Other (Specify type in Remarks Section.)

Use the second character to specify the following characteristics
of the vegetation:

Code Characteristic
1 Open c=Xous
2 Open deciduous
2 Open mixed coniferous/deciduous
4 Closed coniferous
5 Closed deciduous
6 Closed mixed coniferous/deciduous

For example, an open stand of mixed pole timber would be described
as 4 2.

Fields 24, 25, and 26 - LCD
Measure each piece of LCD within the required distance, by stream
substrate, within the ordinary high water marks from the beginning
of the RMZ. Record LDD  lengths in Field 24, diameters in Field
25, and type in Field 26. See Appendix B for details and illus-
trations.
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Field 24 - (4 characters) Record LOD length to the nearest
foot. Measure from the larger end toward the narrower end of the
log to the point where the diameter is 4 inches. Record "X6' (the
distance within the highwater mark) and "Yl* (the distance outside
the highwater mark) separately. llYtl  lengths can be estimated to
five foot increments. Always measure the **X1' length to the near-
est foot.

Field 25 - (2 characters) Record the diameter taken at the
larger end of the log, and within the highwater mark.

Field 26 - (1 character) Specify the type of log with the
following codes:

Code Loo Tvoe
c Conifer
I! Hardwood
1! Unknown

NOTE: If you run out of space on Card lA, use Card 1B to continue
recording MD pieces. Make sure you fill out Field 1 and the page
numbers on all continuation cards.

Card 2 - STRIP PLOT DATA

Use one Card 2A and multiple Cards 2B, if necessary, for each
strip plot. Fill out Field I as on Card 1A.

Field 27 - Stream direction (3 characters)
Measure stream direction where the strip centerline meets the wa-
ter. Record direction of flow to the nearest degree (l-360),  us-
ing leading zeros. Be sure to adjust the compass to the declina-
tions provided in Appendix C.

Field 28 - Striu Number (3 characters)
Where an PMZ is located on both sides of the creek, or when mea-
suring strip plots on both sides of a UMA axis, use separate sets
of Cards 2 and 3 for each side. The first 2 characters (digits)
refer to the strip within the UMA or RMZ. The last character (al-
phabetical) identifies which side of the stream or UMA axis the
strip plot is on, as follows:

RMzs: Facing downstream, use "L" or "R" to identify which
streambank strip is on.

UMAs: Facing along the axis or edge, use "L" or "R" to identify
the side of axis or edge the strip is located.
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For example, Q 2 B is the third strip in this RMZ  or UMA, and it
is on the right streambank as you face downstream, or to the right
of the UMA axis or edge as you travel away from the UMA axis
origin or edge.

Field 29 - Canonv  (2 characters)
Record percent of canopy closure over the center of the stream.
EX: 100% =‘ total canopy coverage. Canopy is measured in 5% incre-
ments. See Appendix D for canopy calculation instructions.

Field 30 - Stream Width (3 characters)
Measure stream width, between highwater marks, at all strip
centerline origins and record depth to the nearest foot.
Field 31 - Stream DeDth  (2 characters)
Measure depth with graduated rod to the nearest tenth of a foot at
four points across stream, as described in Appendix E, directly
under where the strip centerline would cross. NOTE: Depth is av-
eraged between the ordinary high water marks. If depth can not be
determined circle the field and leave it blank.

Field 32 - Stream Grad-  (2 characters)
Standing at water's edge, determine average stream gradient (per-
cent) between strip boundaries (i.e., from 25 ft. above to 25 ft.
below the strip center line).

Field 33 - RZ (Riparian Zone) Width (3 characters)
Record the Riparian Zone (RZ) width (feet) along strip centerline
between points where the vegetation changes from a wetland to an
upland plant community.

Field 34 - Strip Azimuth  (3 characters
Record azimuth from stake along strip centerline.

Field 35 - Slooe  (3 characters)
Measure slope (percent) from stake along steepest gradient up
slope. If there are multiple slopes calculate an average. Slope
adjustment tables and conversion of steep slopes to horizontal
distances are provided in Appendices F and G.
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Field 36 - Slove Asvect (1 character)
Record the aspect of the hillside where you measured slope.
Code Asvect Jgg.& Asvect
1 North s South
z Northeast 6 southwest
3 East z West
A Southeast 8. Northwest

2 Level or Rolling

NOTE : If there are multiple slopes make a note on Card 2 of
the different slope aspects. Do not record a single aspect
unless one aspect is in the vast majority. Again make note
of this on Card 2.

Field 37 - Tovocrravhic Site (Phvsiosravhic Location) (1 charac-
ter)
Topographic site provides a description of the sample plots with
regard to water concentration or dispersion characteristics as in-
dicated by the local physiographic variations within the stand.
Scale of recognition is that of spur ridges and draws.

Code Descrivtion
1 Sharp ridgetop
2 Flat ridgetop
1
4

Sidehill  - upper l/3
Sidehill  - middle l/3

s Sidehill - lower l/3
6 Canyon bottom
z Bench or Terrace
8 Broad flat

NOTE : Codes 1, 3, 4, and 5 can only be applied to UMAs.
Codes 2, 6, 7, and 8 can be applied to either RMZs or UMAs.

Field 38 - RZ vlant association (8 characters)
Plant associations are used to characterize the habitat sampled.
Using Forest Service Plant Association Keys, when applicable, the
habitat is characterized into associations. Here the species code
for the associated riparian vegetation is recorded. An example of
the Forest Systems Association Concept is provided in Appendix H.
The Gifford Pinchot National Forest is exampled  with the method to
key out the TSHE/LYAM plant association is shown by an asterisks.
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Field 39 - Uuland  plant association (8 characters)
By using Forest Service Association Keys, again when possible,
record the species code for the associated upland vegetation. An
example of the Forest Systems Association Concept is provided in
Appendix H. The Gifford Pinchot National Forest is exampled  with
the method to key out the TSHE/POMU  plant association is shown by
an asterisks.

Field 40 -‘ Final subplot  length (1 character)
If the final subplot is 10 feet long record a 0 in this space. If
the final length is not 10 feet record the distance in feet here.
Ex: If the last subplot is 2 feet long record the final subplot
length as 2.

Field 41 - Tree Class (1 character)
Tree class is used to describe physical conditions of each sample
tree. See Appendix I for snag types. (Record downed wood as
cover on Card 3.)

Code Tree Class
1 Live tree, undamaged
2 Snag Type 1 - Recent dead
3 Snag Type 2 - Live tree, :L/3 to l/2 of the top broken

out.
2% Snag Type 3 - Live tree, dead top.
5 Snag Type 4 - Older dead, bark tight
6 Snag Type 5 - Older dead, no bark
s Stump 5 yr old or older
E Stump < 5 yr old

Field 42 - Soecies (3 characters)
For each tree (not including stumps), use the fol
identify species: Example, 2 0 2 for Douglas-fir.

Alaska cedar 042
big leaf maple 312
bitter cherry 760
black cottonwood 747
Douglas-fir 202
Engleman spruce 093
grand fir 017
lodgepole pine 108
mountain hemlock 264
Noble fir 022
Oregon white oak 815
Pacific dogwood 492
Pacific madrone 361
Pacific silver fir 011

lowing codes to

Pacific yew 231
ponderosa pine 122
quaking aspen 746
red alder 351
Sitka spruce 098
subalpine fir 019
western hemlock 263
western larch 073
western birchpaper 376
western red cedar 242
western white pine 119
white fir 015
willow 920
all other hardwoods 999
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Field  43 - Size class (1 character)
Record the diameter at breast height (4.5 feet above ground
level on the uphill side of the tree) of the trees sampled in
four inch increments. See appendix J. Methods to measure
forked trees can be found in Appendix X. Use the following
coding scale:

Size class Diameter increment (in.)
1 0 - 3.9
2 4 - 7.9
3 8 - 11.9
4 12 - 15.9
5 16 - 19.9
6 20 - 23.9
7 24 +

Field 44 - Total (1 character)
Record the total number of trees, by species, within the same size
class and tree class, per strip.

Card 3 - SUBPLOT DATA

For each subplot, record data as explained below. Use as many
continuation cards (Cards 3A and 3B) as needed to sample all sub-
plots. For each continuation card, fill out Fields 1, 5 and 28 as
on Cards 1 and 2.

Field 45 - Subolot Number (2 characters)
Number subplots consecutively along strip centerline, beginning at
streambank, on the upstream side for an RMZ, or the equivalent
upstream side of the axis on a UMA (strip centerlines on UMAs be-
gin at the "upstream" end). All length measurements are horizon-
tal measurements. Slope correction is required on all slopes.

Field 46 - Canoov (2 characters)
Record percent of canopy closure from the center of each subplot.
See Appendix D for instructions.

Field 47 - Dominant Shrub (5 characters)
Use standard plant identification codes (Garrison et al., 1976)
based on the first two letters of the genus and species. There
are two fiels to record the dominant shrubs. The first field is
for the most dominant shrub species found within the subplot. The
second field is for the second most dominant shrub species.
Dominance is determined by the shrub that covers the largest per-
centage of the subplot, not by the physical size of the shrub.
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Field 48 - Domshrub (1 character)
Record the coveraoe  class of the two dominant shrubs as fol-
lows:

Coverase class &gy,ggtaCfe  of Dlot covered
1 0 - 5%
2 5 - 25%

.3 25 - 50%
4 50 - 75%
5 7.5 - 95%
6 95 - 100%

Field 49 - Shrubs (1 character)
Record the total (combined) coverage class of all shrubs within
the subplot. Use coverage classes listed for field 48.

Field 50 - Dominant herbs (5 characters)
Use standard plant identification codes (Garrison et al., 1976)
based on the first two letters of the genus and species. There
are two spaces for dominant herbs. The first field is for the
most dominant herb species found within the subplot. The second
field is for the second most dominant herb species. Dominance is
determined by the herb that covers the largest percentage of the
subplot, not by the physical size of the herb.

Field 51 - Domherb (1 character)
Record the coverage class of the two dominant herbs with codes
found in Field 48.

Field  52 - Forbs (1 character)
Record the total coverage of all forbs,
shrubs,

not including grasses or
in the coverage class codes listed in Field 48.

Field 53 - Graminoids (1 character)
Record the total coveraqe  of all grasses
age class codes listed in Field 48.

and sedges in the cover-

Fields 54 to 60 Cover Tvoe (1 character)
These fields describe cover at the qround level exclusive of liv-
ing vascular plants. DWl, DW2, and DW3 are downed woody material
in different stages of decomposition. An explanation of these
three classes is prov.i.ded  in Appendix L. Water cover is based on
open water. Rock coverage is based on exposed rock. Soil cover-
age is based on exposed soil. OGC i.s organic ground cover and
includes litter, duff, mosses, lichens, and fungi. OGC does not
include the downed woody coverage that was recorded earlier.
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FIELD DATA SHEETS

There are three types of data cards:

Card 1A -- RMZ/UMA  LOCATION, GENERAL INFORMATION
Card 1B -- RMZ,'UMA  MD
Car-d 2A -- STRIP PLOT DATA
Card 2B -- STRIP PLOT TREE DATA (continued)
Card 3A -- SUBPLOT DATA
Card 3B -- SUBPLOT DATA (continued)

Use only one Card 1 (and lA, if necessary) for each RMZ or
mm. Use a separate set of Cards 2 and 3 (and their con-
tinuation cards, as necessary) for each strip. Number all
cards for an RMZ or UMA consecutively in the upper right cor-
ners. Multiple cards may sometimes be required within a
strip. Instructions and codes for filling out each data
field are provided i.n Section IV of the Field Procedures
Handbook.

Examples of field sheets are included in the following pages.
Small digits under fields refer to field numbers in the hand-
book, Section IV.

NOTE: when filling out cards, USE LEADING ZEROS THROUGHOUT.

Card 1 - RMZ/UMA  LDCATION  , GENERAL INFORMATION AND LOD

Complete one Card 1 for each RMZ or UMA. Use the reverse
side to draw a sketch of the RMZ or UMA being sampled and for
any remarks. Also, for an RMZ, draw a representative profile
(cross-section) of the streambank  as viewed from the stream
channel looking downstream. See illustrations in handbook.

Card 2 - STRIP PLOT DATA

Use one Card 2A and multiple Cards 2B, if necessary, for each
strip plot.

Card 3 - SUBPWT  WATA

Cards 3A/B are used to record subplot data. Use as many con-
tinuation cards as needed to complete sampling all subplots.



CARD 1A

*FPA
2

-- RMZ/UNA  LOCATION, GENERAL INFORMATION

Sizes

+ Harvest Unit area (acres)
xLOD  distance
~RMZ length (feet)
XRMZ  1 or 2 sided
*Distance to FUG5 end
lUMA  area
*UMA type
+IJMA  length measured (feet)

From FPA

Is#mzi 11

+&ream  Substrate 14-1
1 0

Measured

vegetation l-l-l-l-1  TY
22

=Profile  (Downstream viewL Remarks: _



'I\

c5
z/- I~l-Yli-j

(number)

_---------------------~---  Large Organic  D&y--s (JX)D) -------------------------

Lenath D i a m e t e r  a
24 25 26

XIY

Iyi42~11;eI  Ill@  14

Pl$!lLl~  lg!ltil  .  I C I

lmyh I_ol~  IL-I

l-l-1-l-l 1-l-l l-l
l - l - l - l - l l - l - l l - l
l - l - l - l - l l-l-l I-l

l-l-1-l-l l-l-l I-I

l - l - l - l - l  ; l - l - l  l - l

1-1-1~1-1 l-l-l l-1

l-l-I-I-I l-l-1  I-1
l-l-l-l-l l-l-l I-l

I-I-l-l-l l-l-l I-I

I-I-1-l-l l-l-l l-l
l-l-l-l-l l-l-l l-l

l-l-l-l-1 I-l-l l-l

l - l - l - l - l l-l-l l-l

l-l-l-l-l l-l-l l-l
l - l - l - l - l I-I-I l-l

l - l - l - l - l l-l-l /-I

l-l-l-l-l l-l-l l-l
I -1- l - l - l . l - l - l 1-1

I-LJrl-I l - l

Lenath Diametel:
24 25

x I Y

I-I-l-l-1 1-I-I  l-l
l-l-l-l-l l-l-l l-l

l - l - l - l - l l-l-1 l-1
l - l - l - l - l l-l-l l-1
l - l - l - l - l l-l-1  l-l
l-l-l-l-l l-l-1  l-l

l-l-l 1-l

l-l-l l-l

l-l-l l-l
l-l-1  l-l
l-l-l l-1
l-l-1  l-l

l-l-l I-I
l-:-l l-l

l-l-l 1-l
l-Ii.1 l-1

l - l - l I-I
l-l-! l-1
l - l - l l-l
l-l-l l-l
l - l - l l-1

+P-- D’a eteim r

XIY 25
%?

l-l-l-l-l l-l-1 l-1

l-l-l-l-1 l-1-1  l-1

l-l-1-l-l l-l-1 l-l
I-I-I ’ i l-I l-l-1 1-I
l - l - l - l - l l - l - l l - l

l-l-l-l-1
5 0  MS  ‘-I

l - l - l - l - l l-l-1 l-l
l-l-1  l-l

l - l - l l - l

l - l - l l-1
l - l - l I-1

l-l-1  l-l
l - l - l l - l

l - l - l 1-l

1-l-l i-1

l - l - l l-l

1-l-l l-1
l-l-l I-l
1-l-l /_I
lLl~-l l-l
l-l-l l-1

LArl l-l



CARD  2A -- STRIP  PLOT  DATA

Stream  direction  \a11 2 1
2.7  (degre  )

strip  I tb LI&
28 (n her)

cany  I ?I$ widt:,  l~~L&h

Depth  I
31 #Q(2) I

Gradient  I f?L?i
32

RZ3;idth  i&] 21 Strip3~zimut:d~~~~~~~

slope  I &:I i!l Slope a;iect  IA Topographic  site  IsI
35 37

RZ Plant  Association  I~J~I/I&IJI&I~I~I~J

Upland  Plant  Ass$ation  I-~-jltjl&/Ifi~l~~kJ

Final  Subplot Length  Id

Field  Cre~Ol~&j~l~)  I/nj_ciJJ_D
5

_----------------I----------------  TREE  DATA ----------------------------------
Size  Class  1 2 3 4 5 6 7
Range  <4 4 - 7.9 - -

Class SceciZ
8 - 11.9 12 - 15.9 16 19.9 20 23.9 >24

Size  Class Total Class Svecies Size  Class Total
43 44ItI l&lLl

Ill l2l?FLl
I3 ILl#?l
I5 IfjlllLl
1% l-l-l-1
Ifz- l - l - l - l
l-1 1-1-1-1
l - l l - l - l - l

l - l l_l_l_l
l-l l - l - l - l
l-1 l - l - l - l
1-l l-l-l-1
l-1 l - l - l - 1
l-1 l - l - l - l
l - l l - l - l - l

4;_dl
I4
I11
Ul
l-1
/_I
l-1
l-1
l-l
l-1
l-1
l-1
1-l
I-I
1-l

I$
13

ILi
IQ
Ill
I5

l-l
l - l

l-1
l-1

l-1
l-1
1-l
l-1
l-1

7’1
l-l

l-l
l - l
l-1
I_/

l-1
l - l
l - l

l-1

I-l
l-1
l - l

l-1
l-1

I-L-I
l - l - l - l

1-l-l-l
l-l-l-1
l - l - l - l
l - l - l - l
l - l - l - l

l-l-l-1
l - l - l - l

1-l-l-l
l - l - l - l
l - l - l - l
l - l - l - l
l - l - l - l
l - l - l - l

l-1 l-1
l - l l-1

l-1 l-1
l - l l-l
l-1 l - l
l - l I - I

l-1 l - l

l - l 1-l

l-1 l-l

l - l 1-l

l-1 l - l

l-1 I-I
l-l l - l

l-1 l - l

l-1 l - l



CARD 2B - - STRIP PLOT TREE DATA (continued)

Pg _ of L

Strip 1-1-l-I
28 (number)

---_-___--_-________--------------  TREE DATA ,--------------------____________I

Size C l a s s e s : 2 4 - 7 . 9 8 - Il.2 12 - 1 5 . 9 16 - 19.9 26 - 23.9 i

Class SDecies size Class SDecies  Size Class T o t a l
41 42 4 1 42 43 44

I-I l-l-l-l

I-I l - l - l - 1
I-I l - l - l - l
1-l l - l - l - l
l-1 l - l - l - l
l-1 l - l - l - l

l-1 l - l - l - l

I_/ l - l - l - l
/_I l - l - l - l
l - l l_I_l-I

l-1 I-l-l-l
l - l I-l-l-l
I-l l_l_l-I
/_I l_l_l_l
I_/ I-l-l-l

1-l l - l - l - l

l-l l-l-1-l
l-l l-l-1-l
l-1 I-l-l-1
l-l l - l - l - l

l - l I-I l - l - l - l
l - l
l - l
l - l

I-1
l - l

l - l
l - l

l - l
I-1

I-1
l - l
l - l

l - l
I - I

I-I

l-1
l - l
I-1
l - l

l - l
l-l
I - I

1-l
l - l

l - l
I - l

l - l
I.-l
I - I
I -I
I -I

I - I
l - l

l - l

I__1
l-l
I __I
I -I

l - l - l - l
l - l - l - l
l - l - l - l

l - l - l - l
l - l - l - l

l - l - l - l
l - l - l - 1

l - l - l - 1
l - l - l - l

l - l - l - l
I - 1 - l - l
l-l-!_1

l - l - l - l
l - l - l - l

l - l - l - l

l-l-1-l
l - l - l - l
l - l - l - 1
l - l - l - l

l-l
I-l
1-l
l - l

l - l
l-1

l - l
I-l

l - l
l-l
I - l
l-1
l-1

l-1
1-l

l - l
l - l

1-l
~1-1
l-1

l - l
l - l
I-I
l - l

l - l
l-1

l - l
l-1

l-1
l-l
l - l
l-l
l - l
l - l

l - l
I - I

l - l
l - l
t-1

l - l



A-6

CARD 3A -- SUBPLOT  DATA

F&d  Crew I4!w~l  I~lo-lsls?I =========2====0===========================

SubI;ot  @l~l Canorw  ljj$
46 (%)

Cover Codes: l=trSce-5% 2=6-25% 3=2 b-502 4=51-75% 5=76-95% 6=96-100%

Dominant Shrub \f!&$/?l-l DomShrub \b Shrubs

Dominant Shrub l~I?Ig]q-[ &mShrub  1.f-j

&r&=  i$ Graminoids if\

DW3  12-t

Dominant Herb l&'i$d-[ DomHerb ‘/zfl
5 6

Dominant &.r&  mq$_kt_ I DomHerb ?1-1 OGC ;&
3v 51 __ 60

s@Ep IQ2IZI--

Cover Codes: l=trace-5% 2=6-25% 3=26-50% 4=51-75% 5=76-95% 6=96-100%

Dominant Shrub I/@jf&/<lkl-j DomShrub  131  Shrubs 121rl Forbs IL] Graminoids i-/l

Dominant Shrub I&&cJQ  DomShrub y& !2!.Q  f%l m 5dI DW3 tit
53

Dominant Herb [L_j~4&k~(-I DomHerb T&
5a

Water

DomHerb  ?;I
9'

5 i
soil

71,  59

Cover Codes: ,l=trace-5% 2=6-25% 3=26-50% 4=51-75% 5=76-95% 6=96-100%

Dominant Shrub I&l~IfI~I-I &mShrub  13

Dominant Shrub \,&\di\G,2\ &mShrub  !y\

Dominant Herb  jQp$jG-, QomHerb  7%

1omHerb  721
51



A-

CARD 3B -- SUBPLOT DATA (continued)

Pg _ of _

Field Crew l-l-l-l-l l-l-l-l-l  5=================================E======~====~=~===============================~

Strip l-!8/-l -;ot l - l - l C-w  l - l - l
4 6

Cover Codes: l=trace-5% 2=6-25% 3=26-50% 4=51-75% 5=76-95% 6=96-10

Dominant  ShdJ l-l-lrl-l-l Domshrub 1-1 Shrubs 1-I &g& 1-1 Graminoids

Dominant  Shrub  l-lJrl-l-l Domshrub y"i ma 7'1 DW2 ;“I DW3  l-1
Dominant Herb l-l-~,‘-‘-! DomHerb ‘/"I ;"I

5 6
Water &J& ;"I

Dominant  Herb  I-l-iol.-l-l DomHerb 7'1
51

Sub‘olot  l - l - l CanoDx  l - l - l
4 5 4 6

Cover Codes: l-trace-5% 2=6-25% 3=26-50% 4=51-75% 5=76-95% 6=96-16

Dominant  Shrub  1-1-~71-/-1 DomShrub 1-1 Shrubs a,/ Forbs !?I Graminoids

Dominant  Shrub  I-I-A,‘-l-l DomShrub T"j !xL l-1 DW2 l - l DW3 1-l
5 6

Dominant  Herb  I-l-?ol-l-l DomHerb T"\ Water ;"I Rock ;I,

Dominant  Herb  I-I-i,l-l-l DomHerb ;'I
51
u 7'1

5 9
Qg ;"I

6 0

Subplot  l-l-l CanoDY  l - l - l
45 4 6

Cover Codes: l=trace-5% 2=6-25% 3=26-50% 4=51-75% 5=76-95% 6296-16.

Dominant  Shrub  I-l-kTl-l-l DomShrub 1-j Shrubs I_/ Forbs izl Graminoids

Dominant  shrub I-I-k,l-l-l DomShrub y"\ Dw1;:1 Dw2  5,’ x2. l-1
5 6

Dominant  Herb  l-l-~;51-l-l DomHerb y"\ Water ;"I Rock l-1
Dominant Herb 1-1-~51-‘-’ DomHerb 7'1

51
OGC ;"I
- 60



MEASURING LARGE ORGANIC DEBRIS CLOD)

Any piece of wood at least 4 inches in diameter at the small end
and 10 feet long is considered LOD, including live trees. The
log (or tree) must be partially or completely within the ordi-
nary high water marks. In other words, it must have potential
to influence flow during ordinary high water conditions.

NOTE: The ordinary high water mark is distinguished by the veg-
etation l‘ine, and the soil surface should be orqanic, not a

Measure log diameter (Field 23) at the widest part, but avoid
going beyond the "flare" at the big end of a log. MeS.SUl-E!

length (Field 22) from the 4-inch diameter point to the large
end. If a log has a root wad on it, measure the length to the
bottom of the root wad. -i&e  d,&.+-+ _

If a single log is broken into two separate pieces, it counts as
two pieces of LOD. If the pieces are still attached, count it
as one piece. Always measure lengths within ordinary high water
mark, but you may estimate portions of LOD logs that extend for
a lonq distance on shore and add the measurement and estimate to

If an obviously long piece of LOD is busied with less than 10
feet showing, record the length as 10 feet.

The substrate type will determine how many pieces must be mea-
sured within the SQB-foot plot, as follows.

G r a v e l / c o b b l e  - - a t  l e a s t  5 0  p i e c e s
Boulder/bedrock -- at least 25 pieces

If you don't get the required number of pieces in 500 feet, ex-
tend the study by 25-foot increments until you reach the minumum
number. Don't go beyond 1,000 feet in any case.

If the study length is different from 500 feet, note that in the
Remarks Section and write "See remarks" on Card 1 at the top of
the LOD section. This could occur when the RMZ is shorter than
500 feet or when the number of LOD pieces is not enough.

- Ll -



COMPASS
Local Declinations

Adjust for magnetic declination by county.

East
County

Adams
Asotin
Benton
Chelan
Clallam
Clark
Columbia
Cowlitz
Douglas
Ferry
Franklin
Garfield
Grant
Grays Harbor
Island
Jefferson
King
Kitsap
Kittitas

21 l/2
2 0 l/2
21
22 l/2
23
21 l/2
20 l/2
2 2
22 l/2
22 l/2
22 l/2
21
21 l/2
22 l/2
23
23
22
22 l/2
21 l/2

East
Count.~

Klickitat
Lewis
Lincoln
Mason
Okanogan
Pacific
Pend Oreille
Pierce
San Juan
Skagit
Skamania
Snohomish
Spokane
Stevens
Thurston
Wahkiakum
Walla  Walla
Whatcom
Whitman
Yakima 21 l/2

21
22
23
2 2 l/2
22 l/2
22
2 2 l/2
22
23 l/2
23
21
2 2 l/2
21 l/2
22 l/2
22 l/2
22
21
2 3 l/2
21



TREE CANOPY CLOSURE
SPHERICAL DENSIOMETER

At each measurement point (every 10 feet along the strip
centerline), the densiometer is set up according to the
manufacturer's instructions. Each of the points on the
densiometer is viewed to determine whether it intercepts sky
or trees. The densiometer uses a 96 dot grid. On the aver-
age, each dot intercept represents 1% canopy closure. This
estimate will give an error of less than 5% (Hays et al.,
1981). The measurement should be taken four times at each
point, facing in each of the cardinal directions (north,
south, east, and west). These values should be averaged be-
fore entry on the data sheet.



TO calczla:e  z!-.e scream depz.?, firs= divle 12e s--ream -idt::
inrc z -+ leasr, 4 equal segmenrrs. .\t fZCfi Bividing ?oinr
measure the keight :ZOEl z?.e boczcx  cf the Siream =3 the
OrdinaP! >.igh-water ,ark. (Some zrrificiai method  of
marki?.a zke high-water .

be required.)
znark XI tLe mlcdle of the scream nay

Care shouid be taken CO avoid neasurhq  near
boulders, in large poois or ether kottcz !.rreqularities. ;idd
up all t5e - depths and divide Ce total by riie  number of
measurements. This is the average s;rem  depth ar this
point. An example calc.dation  is shown telow.

Dl = 0.35 ft. Stream Depr.h = Stun bf Depths (DT)
D2 = 0.65 ft. i of measurements
03 = 0.35 ft.
D4 = 0.10 ft. = 1.45 ft. = 0.36 ft.

DT = 1.45 ft. 4

Figure 8. Determinaticn  of stream depth.

The average szream depth for a given reach can be calculated
as zhe average of the individual srream  depths in thar reach
(Figure 7). For application of -his zeasuremenz, see iiAC
222-24-020 and WAC 222-24-040.



Table 1 - SLOPE ADJUSTMENT iN ONE ?E?CENT  i!!CREYEYTS

Expansion Expansion
Expansim Factor Expansion Factcr

Slooe Factor Reciurucal Sloue Factor Reciorocai

5
6
7
a
9

i;
12
13
14
15
16
1 7
18

:i
.21
22

si
2 5
2 6
2 7
28 .
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
40
41
4 2
1 3

I.000
1.001
1.002
1.003
1.004
1.005
1.006
1.007
1 .ooa
1.009
1.010
1.012
1.014
1.016
1.018
1.020

1.000
.99a
.996
.994
.992
.990
.9aa
.986
.9a4
.9a2
.980

1.031 .970
1.034 .968
1.036 .966
1.039 .964
1.041 .962
1.044 1960
1.047 .956
1.050 .952
1.054 .946
1.057 .944
1.060 .940
1.063 :&a
1.06; .936
1.070 .934
1.074 .932
I.077 .930
1.081 .926
1.085 .a22
1.089 .9ia

44
4 5
4 6

ii
4 9
50
5 1
5 2
5 3
5 4
5 5
5 6
5 7

:i
60
6 1

i:
6 4

iz
6 7

zi

:;

::
7 4
7 5
7G
7 7
78
7 9
a0
81
a2

1.093 .9?4
1.097 .910
1.101 .906
1.105 .902
1.110 .a98
1.114 .a94
I .I18 .a90
1.123 .aaa
1.127 .a86
1.132 .a84
1.136 .582
I.141 .a80
1.146 .876
1.151 .a72
1.156 .868
1.161 .864
1.166 .860
1.172 .856
1.177 .a52
1.183 .a48
1.188 .a44
1.194 .840
1.199 .836
1.205 .a32
1.210 .828
1.216 .a24
1.221 .a20
1.227 .816
1.233 .a12
I.238 . ma
1.244 .804
1.250 .a00
1.256 .796
1.262 792
1.269 1788
1.275 .?a4
1.281 _ 780
1.287 .776
1.293 .i72



Table 1 - SLOPE A0JUSTtiEi-U  (cm't!

Expansion Expans:zr:
Expansion Factor Expansion iactot

Slooe Factor ?eciDrocal Slope Factor Xeci oroc31

:
a5
86
a7
aa
a9
90
oi
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

I.300
i.306
1.312
1.319
1.325
1.332
1.338
1.345
1.352
1.359
1.365
!.372
1.379
1.386
! -393
L-400
1.407
I.414
1.421
1.428
1.436
1.443
I.450
I.457
1.464
!.472
1.479
1.486
1.494
1.501
!.509
1.516
I.524
1.532
!.539
1.547
1.554
1.562
1.567
:.57a
I.585

.768

.764

.760

.756

.752

:3”k:
i4O
1736
.732
.72a
.724
720
:716
,712
.708
.704
.700
.698
.696
.6%
.692
..690
.686
,682
.678
.674
.670
.668
.666
.664
.662
.660
.656
.652
.648
.644
.640
.536
.632
.GS

124
125
126
1^ 7
$8
129
130
131
:32
133
134
135
136
137
138
130
140
141
142
143
144
145
146
147
148
149
150

1.593 .624
I.601 .520
1.609 .6i8
1.617 .5i5
1.624 .5!4
1.621 .612
1.640 .510
1.648 .608
1.656 .606
1.664 .504
1.672 .502
1.680 .600
I.688 .S96
I.696
1.704
I.712

.592
588

1584
1.720 .%O
1.728 .57a
1.736 e576
1.745 .574
1.753 .572
1.761 .570
1.769 .566
1.778 .562
1.786 .558
1.795 .554
1.803 ,850

DISTANCE CORRECTION

a . Slope dist. x '; slope exE. factor
= adj. slope dist.

5. Slope dist. x exp. factor recip.
= Hor. dist.

c. Siope dist.  x Cos. of vert. angle
= Hor. dist.

TREE "El !x C~LCULA~TON

a. 'or. d?st.  x !lJpoer  :' Lower II
I Total Heignt

5. Tan 1_ f Tan 2 x :or. ,dist.
= Total Heigh:



5:ooe Cistznce Mcasuremenr tiith C2nve-?!On  -to  HWiz.antaI
Iiscance - ,qeasure r-e s!Ooe  C:iianCe ano  siooe tngre !r:n 3o1n:
A t; p01nt  8 3s s~okm  ceiow.

Heasure slooe in 3ercenr anti zsnsuit Ye slooe t2ble5
to determine t%e exoansion factor reciurorai  3‘:  -.iat

angle. Multiply f? e reciorocai :fmes 3e ?l3SUlYO siooe
dis-once to 2nd ::e eouivalent  3orizonral  distance.

_m".m*"-a Examoie A - _ - - - - - -

Slope angle - 23
Sope  distance = 31'

From - ) t!e expansion factor reciprocal for Z?
percent~slope~=  .974.

.974 x 31'(slaoe distance) = 30.t'(horizontal  distance)

---_---- Examole 8 - - - - - - - -

If the angle of t!x slope from eye levei above the stake "3 eye
1eveI  on the tree bole is measured ;n  degrees instead of percent
take the COS of :>e angle, :imes t?e  slope distance to find
horizontal distance. Ysing  tie figure in Examoie A:

23: = !3O
CO.5 130 x 31':siooe distance) = 30.Z':horiz~~tal  distance)

i



G-Z

Trees with ooiona. 2oa  shaaed  or !rreoular :ales  shouid aiways Se
cheaeo  wltn a tape nnenever quest:onaole. ihe  irreguiar shape of
these boles does not give a true image of tree diameter.

The limiting d'stance to ail quest'onable trees must Ce checked with
a tape. !-lold  tne  ape at DBH at the "center of ~tfie  '.ree",
perpendicular so a line from the samoie  riot  ienter to t*e tree.

Sample piot center

meaiured
llmitlng  distance

center of tree

Determine the  iimiting  distance and
slope distance from the sample plot
by one of the following methods:

c3moare it to the horizontal or
center to the center of the tree

Direct 'iorizxtal  distance measurement - Measure the hor?zzontal
aistance tram ;olnt  A to pojnt 3 as illustrated below, and
compare to tree's tabuiar  limiting distance (Table 2.  page HO).

Plumb !ines shouid  be  drooped :o ooint  ,\ and 3 to insure
peroeno1tl:iar  measurements (t,& :o four ounce "shing  s:nkers  on
nylon ~3rd zi:dKe gooa oiumo  bonsj.


